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(54) INK JET RECORDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the high glossiness and the quick drying properties and good physical 
properties of a film after printing to be compatible each other when the ink jet recording is carried out by using 
an aqueous ink on an ink jet recording paper with an ink absorbent layer constituted of a space structure on a 
low-water-absorbent substrate. 

SOLUTION: Recording is carried out by using water-soluble inks of colors of at least yellow, magenta and 
cyanogen on a recording paper with an ink absorption layer on a non-water-absorbent substrate in a recording 
method. In that case, a recording paper is provided with space layers containing a hydrophilic binder and 
secondary fine particles of average particle diameter of 30-200nm t and the space volume of the space layers is 
three times or more the volume of a high boiling point organic solvent contained in the ink when the ink 
discharge amount is maximum. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the ink jet record approach which records on a non-absorptivity base material by using yellow, a 
Magenta, and the water-soluble ink of cyanogen for the record form which has an ink absorptivity layer at least 
These record forms are a hydrophilic binder and an ink jet record form which has an opening layer containing the 
secondary particle which has a 30-200nm mean diameter. The ink jet record approach characterized by the void 
volume of this opening layer being 3 or more times of the capacity of the high-boiling point organic solvent which 
ink in case ink discharge quantity is max contains. 

[Claim 2] The ink jet record approach according to claim 1 characterized by said secondary particle being a 
silica. 

[Claim 3] The ink jet record approach according to claim 1 or 2 characterized by the ratios to the hydrophilic 
binder of said secondary particle being 4-10 in a weight ratio. 

[Claim 4] The ink jet record approach according to claim 1, 2, or 3 characterized by said hydrophilic binder being 
polyvinyl alcohol. 

[Claim 5] The ink jet record approach of claim 1-4 characterized by said opening layer containing a hardening 
agent given in any 1 term. 

[Claim 6] The ink jet record approach of claim 1-5 given in any 1 term that the amount of the high-boiling point 
organic solvent which said water-soluble ink contains is characterized by being below 35 capacity % to the 
capacity of ink. 

[Claim 7] The ink jet record approach of claim 1-6 characterized by being the paper base material with which 
said non-absorptivity base material covered both sides with polyolefine given in any 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet record approach of could record the color picture 
which has a high-class feeling by high definition without high glossiness and nonuniformity especially about the 
color ink jet record approach which records using water color ink, and having improved the handling nature 
immediately after record. 
[0002] 

[Description of the Prior Art] although ink jet record makes the minute drop of ink fly by various working 
principles, and is made to adhere to record sheets, such as paper, and an image, an alphabetic character, etc. 
are recorded, a high speed, the low noise, and multiple-color-izing are comparatively easy — etc. — it has the 
advantage. About the blinding of a nozzle and the maintenance which had become a problem from the former by 
this method, from both sides of ink and equipment, amelioration progresses and it has spread through various 
fields, such as various printers, facsimile, and a computer terminal, quickly in current 

[0003] The detail is indicated by the trend (the volume for Koichi Nakamura, March 31, Heisei 7, the Japan 
science-information incorporated company issue) of for example, an ink jet record technique. 

[0004] As a record form used by this ink jet recording method, also when a printing dot laps [ that a color tone is 
brightly skillful and absorption of ink ] early, the diffusion to the longitudinal direction of ink flowing out or not 
spreading and a printing dot is not large [ the concentration of a printing dot is high, and ] beyond the need, and 
generally it is required that the circumference should be smooth and should not fade etc. 
[0005] By the way, many attempts which are going to bring the image quality acquired by color ink jet record 
close to a photograph are performed in recent years. 

[0006] This is roughly divided into the property related to an ink absorptivity layer, the property about 
amelioration of the image quality resulting from the dot formed in a record form, and the property related to a 
base material. 

[0007] Or it raises the smooth nature on the front face of ink which raises the transparency of an ink 
absorptivity layer and improves printing concentration as an attempt which improves an ink absorptivity layer 
and raises glossiness, the maximum ink absorption capacity is secured enough, it is making it ink not overflow in 
a maximum-density region, and the extensive amelioration technique has been proposed from the former. 
[0008] on the other hand, the greatest point of the improvement in image quality resulting from a dot be that one 
one piece dot prevent from identify visually, therefore it be the point to form a liquid ink drop into a small drop, 
to use low-concentration ink together as color concentration, in order that discernment of the dot in the 
highlights section may carry out as [ be / difficult ] especially, etc., and in order to improve this point, various 
amelioration techniques have be propose from the former. 

[0009] Moreover, in the regular paper and paper of fine quality with which ink tends [ comparatively ] to 
permeate as a record form or the usual art paper, or the comparatively big cast coated paper of absorptivity, 
since ink permeates into a base material, a wrinkling occurs after record only in the printing section, and print 
quality is reduced greatly. Moreover, since ink permeates into paper fiber or permeates into an opaque high 
white-pigments content coat layer, there is a fault from which a clear image is hard to be obtained that it is hard 
to come out of maximum density. 

[0010] Furthermore, since the white pigments of paper fiber or comparatively big size exist [ the roundness of a 
dot ], it is also the cause of degradation of the image quality at the time of turbulence and this carrying out ink 
jet record. 

[0011] In order to acquire image quality with a high-class feeling like a photograph as an ink jet record form from 
the above point, For example, the base material for photographs with which water color ink cannot permeate 
easily, the record form (it Bulletein(s) (Vol.21, NO. 1978 [ 6 or ], 2502 pages) for example, IBM Technical 
Disclosure [ ] ) which applied the ink absorptivity layer on the paper base material for the photographs which 
covered especially both sides with polyolefine U.S. Pat. No. 3,889,270, JP,7-179032,A, 7-179025, And it is 
indicated by 7-32723 and the 8-174992 official report, the record form (for example, indicated by JP,61- 



135783,A) which applied the ink absorptivity layer on white plastic film is used increasingly preferably. 
[0012] By the way, in order to attain the image quality of the above-mentioned photograph average, it is, 
Although it is that especially the thing established for an ink absorptivity layer with comparatively high 
transparency on the base material of low ink absorptivity is desirable, when the front face of an ink absorptivity 
layer mat-izes, and carries out a gloss fall or the ink absorption layer itself has the quite big microstructure, the 
opacity of an ink absorptivity layer goes up in addition to the fall of gloss, and it is hard to attain about the same 
image quality as a photograph in many cases. 

[0013] Although many things are known from the former as an ink absorptivity layer prepared on a base material, 
it is roughly classified into two types. 

[0014] One of them is the ink absorptivity layer of a swelling mold, and it is an ink absorptivity layer which makes 
a hydrophilic binder a subject. As for this, a liquid ink drop evaporates the moisture of a hydrophilic binder which 
holds temporarily mainly according to a swelling operation, and ink contains gradually after printing, and a high- 
boiling point organic solvent 

[0015] The advantage of the swelling mold record form which prepared this ink absorptivity layer on the base 
material is in the point that very high glossiness and high maximum density are obtained, after an ink solvent 
(water and high-boiling point organic solvent) evaporates completely. On the other hand, this swelling mold 
record form is late compared with the opening mold record form which ink rate of absorption mentions later, 
there is a problem to which beading etc. is cause in a high ink field and image quality tends to fall, and there is a 
problem accompanying be put on the damp or wet condition which the hydrophilic binder swelled for a while 
since evaporation of an ink solvent, especially a high-boiling point organic solvent is still very slower, after print 
for a long period of time. Specifically, it is in the situation that a printing front face cannot be strongly ground for 
several days by the case for several after [ printing ] hours, or paper etc. cannot be piled up. 
[001 6] As an ink absorptivity layer of a mold other than the above-mentioned swelling mold, there is an opening 
mold record form with which an ink absorptivity layer has opening structure. By holding ink temporarily to this 
opening in the case of ink jet record, this record form absorbs ink and there is [ in / in ink rate of absorption / a 
high ink field ] little degradation of image quality early compared with a swelling mold. 

[0017] Moreover, though the organic solvent remained in opening structure when this kind of ink absorptivity 
layer had void volume of enough to the amount of ink, at least, a front face will be seemingly got dry immediately 
after printing, a front face is touched or it becomes once possible to pile up prints etc. 

[0018] Especially the silica particle that a particle with a particle size small moreover (especially 200nm or less 
is desirable) is preferably used from the point that a layer with comparatively high transparency is formed, as 
this kind of an ink absorptivity layer with a low refractive index (about 1.6 or less refractive index is especially 
desirable), and fulfills these conditions especially is desirable. 

[0019] As a conventional technique which uses such a particle silica for an ink JIETO record form, JP,3-56552,B 
is made to condense the secondary particle silica obtained by the gaseous-phase method primary particle size is 
10-30nm, and the record form which has the ink absorption layer which the surface area by the BET adsorption 
method makes form the particle which is 80-200m2/g, and contains is indicated. 

[0020] Moreover, for said JP,8-1 74992,A, a mean diameter uses a non-subtlety particle and a hydrophilic binder 
10nm or less on a polyolefine covering paper base material, and the ink jet record form which obtains high 
glossiness is indicated. 

[0021] However, the inclination for the physical reinforcement of surface glossiness and the front face after 

printing to conflict in the case of the ink absorptivity layer which has opening structure is large. 

[0022] That is, although it will be hard to produce the problem referred to as that ink imprints it even if the 

reinforcement of the front face after printing is good, and it touches a front face or it piles up paper etc. if the 

magnitude and the micro opening structure of a particle which are contained there exceed 200 micrometers 

when an opening layer is seen in micro, the inclination for glossiness to fall extremely is large. 

[0023] Moreover, if the magnitude and the micro opening structure of a particle are set to 200nm or less, 

although gloss will improve gradually, the trace becomes easy to remain, when the softness of the front face 

after printing increases, the sample was piled up, an ink imprint begins to take place partially or paper is written 

to an ink absorption stratification plane side with a pencil etc. from on the in piles. This problem will become still 

larger if especially opening structure is set to 100nm or less. 

[0024] If the softness of the front face immediately after this printing is compared with the surface state of the 
aforementioned swelling mold ink absorptivity layer, it is in the level expected amelioration of a far good thing. 
[0025] Although the time amount to which the moisture itself remains in an opening layer although moisture and 
a high-boiling point organic solvent are one of causes of the problem related to the reinforcement of the coat 
after such printing cannot become the problem that such a problem is not much big, comparatively easily 
because of a short time, generally evaporation of a high-boiling point organic solvent tends to receive constraint 
in handling nature in the meantime, in order for a room temperature to take the time amount of several days. 
[0026] When the print after printing is saved with a high-humidity state, since more many moisture is maintained 



by the coat this problem tends to change notably. Moreover, this problem tends to arise in the part by which the 
peak of the amount of ink was breathed out. 

[0027] It is presumed that it is because the structure of a coat became is easier to be destroyed by the force 
applied from the outside when a touch area with the paper which the irregularity of the front face of an ink 
absorptivity layer becomes small one t and is piled up although the reason of why becoming easy to produce this 
problem when opening structure is set to 200nm or less is not certain becoming large, and opening structure 
made it detailed. 

[0028] Although the record form which used this particle silica has comparatively high ink absorptivity and 
glossiness, the solution over the above mentioned technical problem is not given to said JP,8-1 74992 A and 
JP,3-56552,B. 
[0029] 

[Problem(s) to be Solved by the Invention] The technical problem which this invention is made in view of the 
above-mentioned actual condition, and this invention tends to solve is to offer the ink jet record approach of 
having reconciled high-glossiness, drying [ with the early coat after printing ], and a good physical property, in 
case water color ink is used for the ink jet record form which has the ink absorptivity layer which consists of 
opening structure on a low absorptivity base material and ink jet record is carried out 
[0030] 

[Means for Solving the Problem] In the ink jet record approach which records at least the technical problem 
which above-mentioned this invention tends to solve in yellow, a Magenta, and the water-soluble ink of 
cyanogen on the record form which has an ink absorptivity layer on a non-absorptivity base material These 
record forms are a hydrophilic binder and an ink jet record form which has an opening layer containing the 
secondary particle which has a 30-200nm mean diameter. It is attained by the ink jet record approach 
characterized by the void volume of this opening layer being 3 or more times of the volume of the high-boiling 
point organic solvent which ink in case ink discharge quantity is max contains. 
[0031] This invention is explained to a detail below. 

[0032] As a no n— absorptivity base material used for the record form of this invention, the paper base material 
which covered plastic film and both sides with polyolefine is used preferably. 

[0033] As a plastic film base material, plastic film base materials, such as polyethylene, polypropylene, 
polystyrene, polyethylene terephthalate, polyethylenenaphthalate, triacetyl cellulose, a polyvinyl chloride, 
polyimide, a polycarbonate, and cellophane, etc. are desirable, for example. 

[0034] These plastic film can use suitably a transparent thing, a translucent thing, and an opaque thing properly 
according to an application. 

[0035] When considering as a white film, you may be the base material which prepared the layer which may use 
the base material which the plastic film base material was made to contain white pigments, such as a small 
amount of barium sulfate, titanium oxide, and a zinc oxide, and was obtained as it is, and has white pigments 
(titanium oxide, barium sulfate, etc.) in the side near the base material by the side of the rear face of a 
transparent film base material, or an ink absorptivity layer. 

[0036] Moreover, the paper base material which covered both sides with the polyethylene usually conventionally 
used in color printing paper as a paper base material which covered both sides with polyolefine is desirable. In 
this case, it is desirable to make the titanium oxide of an anatase mold or a rutile mold contain three to 20% of 
the weight to polyethylene in the polyethylene resin layer by the side of an ink absorptivity layer from there not 
being even improvement in the opacity of a base material or a whiteness degree or a fall of the sharp nature of 
an image obtained. 

[0037] In this invention, a white film base material or the paper base material which covered both sides with 
polyolefines, such as polyethylene, is desirable, and the paper base material which covered both sides with the 
polyolefine which has a high-class feeling especially by low cost is the most desirable than the viewpoint which 
obtains a high-definition color picture. 

[0038] Hereafter, especially the paper base material that covered both sides with the polyethylene used 
preferably is explained. 

[0039] The stencil paper used for a paper base material uses wood pulp as the main raw material, and, in addition 
to wood pulp, paper making is carried out using synthetic fibers, such as synthetic pulps, such as polypropylene, 
or nylon, and polyester, if needed. Although both LBKP, LBSP, NBKP, NBSP LDP and NDP LUKP and NUKP can 
be used as wood pulp, it is desirable to use more many [ for a staple fiber ] LBKP, NBSP(s), LBSP(s), and NDP 
(s) and LDP(s). However, it reaches LBSP or the ratio of LDP has 10 % of the weight or more and 70 desirable % 
of the weight or less. 

[0040] The pulp of the above-mentioned pulp which chemical pulp with few impurities (sulfate pulp and sulfite 
pulp) was used preferably, and performed bleaching processing, and raised the whiteness degree is also useful. 
[0041] Hara Kaminaka can add suitably flexible-ized agents, such as moisture hold-back agents, such as paper 
reinforcing agents, such as white pigments, such as sizing compounds, such as a higher fatty acid and an alkyl 



ketene dimer, a calcium carbonate, talc, and titanium oxide, starch, polyacrylamide, and polyvinyl alcohol, a 
fluorescent brightener, and polyethylene glycols, a dispersant, and the 4th class ammonium, etc. 
[0042] The freshness of the pulp used for paper making has desirable 200-500 cc by convention of CSF, and 30 
thru/or 70% have the desirable sum of 24-mesh residue weight % and weight % for 42-mesh ** as which the fiber 
length after beating is specified to JIS-P -8207. In addition, as for weight % of the four-mesh residue, it is 
desirable that it is 20 or less % of the weight. 

[0043] The basis weight of stencil paper has 60 thru/or desirable 250g, and 90 thru/or especially its 200g are 
desirable. The thickness of stencil paper has 50 thru/or desirable 250 micrometers. 

[0044] After a paper-making phase or paper making, calender processing of the stencil paper can be carried out, 
and it can also give the Takahira slippage. A stencil paper consistency has 0.7 thru/or common 1.2 g/m2 (JIS-P 
-8118). Furthermore, stencil paper stiffness has 20 thru/or desirable 200g on the conditions specified to JIS-P 
-8143. 

[0045] A surface sizing compound may be applied to a stencil paper front face, and the sizing compound which 
can be added to said Hara Kaminaka as a surface sizing compound, and the same sizing compound can be used. 
[0046] When pH of stencil paper is measured by the hot water extraction method specified by JIS-P-8113, 
mainly although the polyethylene with which that it is 5-9 cover a desirable stencil paper front face and a 
desirable rear face is the polyethylene (LDPE) of a low consistency, and/or polyethylene (HDPE) of high density, 
a part of other LLDPE(s), polypropylene, etc. can be used for it. 

[0047] As for especially the polyethylene layer by the side of an ink absorbing layer, what added the titanium 
oxide of a rutile or an anatase mold in polyethylene as widely performed by the printing paper for photographs, 
and improved opacity and a whiteness degree is desirable. A titanium oxide content is 5 - 15 % of the weight 
preferably three to 20% of the weight in general to polyethylene. 

[0048] polyethylene covering paper can also use the object in which a mat side which performs the so-called 
mold attachment processing and is acquired with the usual photographic printing paper, and the silky surface 
were formed, by this invention, in case melting push appearance also of also using as glossy paper is carried out 
and it coats polyethylene on a stencil paper front face. 

[0049] After preparing an ink absorbing layer and a back layer, the amount of the polyethylene used of the front 
flesh side of stencil paper is damp and range whose 20-40-micrometer and back layer side the polyethylene 
layer by the side of an ink absorbing layer is 10-30 micrometers in general, although it is chosen so that the curl 
by highly-humid-izing may be optimized. 

[0050] Furthermore, as for the above-mentioned polyethylene covering paper base material, it is desirable to 
have the following properties. 

[0051] ** It is desirable that a lengthwise direction is [ 2 thru/or 30kg, and a longitudinal direction ] 1 thru/or 
20kg by the reinforcement specified by :JIS-P -81 13 in hauling strength. 

[0052] ** Tear reinforcement : 10 thru/or 300g, and a longitudinal direction have [ a lengthwise direction ] 20 
thru/or desirable 400g by the convention approach by JIS-P -81 16. 
[0053] ** Clerks stiffness : 20-400g/100 are desirable. 

[0054] ** Compressibility >=103 kgf/cm2 ** surface smoothness : 500 seconds or more, although the Beck 
smoothness specified to JIS-P-8119 has 1000 desirable seconds or more especially as a glossy surface, it may 
be less than [ this ] in the so-called mold attachment article. 

[0055] ** surface roughness: — the wave filtration waviness curve drawn on with a cut-off value [ of 0.8mm ] 
conditions from the cross-section curve measured by the approach specified to JIS-B -0610 — a criteria tone 

as 2.5mm — wave filtration max — the time of measuring a wave — 100 point of measurement of the 
arbitration — max — it is desirable that a wave is [ a point 6 micrometers or more ] less than five pieces and 
that the ten-point average of roughness height is less than 4 micrometers. 

[0056] ** Surface glossiness : when it measures at the include angle of 60 degrees by the approach specified to 
JISZ-8741, it is 90% or more especially preferably 70% or more preferably 30% or more. 

[0057] ** Surface whiteness degree : when it measures by the approach indicated by JIS-Z -8722 and displays 
according to JIS-Z -8729, [0058] 
[External Character 1] 

(a*, b*) it (-2. 2) . <4. 2) % (4. -8) 

<-3. -8) -cBanateffltofetatf*** ui* a 

[0059] ** Opacity : when it measures by the approach specified to JIS-P -8138, it is especially most preferably 
[ 94% or more of ] desirable 90% or more 50% or more. 

[0060] 15-50 micrometers of thickness of the polyolefine layer which covers a paper base material are 20-40 
micrometers preferably. In consideration of the balance of the curl after painting ink absorptivity being optimized, 
according to the view usually performed with the printing paper base material for photographs, the polyolefine 



layer of the front flesh side of paper is optimized suitably, and is decided. 

[0061] 100-300 micrometers of thickness of said base material are 130-250 micrometers preferably. 
[0062] It is desirable to perform corona discharge treatment, undercoating processing, etc. to a base material in 
advance of spreading of an ink absorbing layer for the purpose, such as to enlarge bond strength of the various 
above-mentioned base materials and an ink television layer. 

[0063] In this invention, the secondary particle which has a hydrophilic binder and the mean particle diameter of 
30-200nm on a base material is contained in an ink absorptivity layer. 

[0064] When the primary particle a hydrophilic binder and whose mean particle diameter are 30-200nm is used 
on a base material, an opening is not formed in the interior of this particle at all, but in order to secure the 
amount of openings to need, desiccation thickness increases remarkably, and the coat brittleness mentioned 
later becomes easy to get worse. 

[0065] Moreover, when the secondary particle which has the mean particle diameter exceeding 200nm is used, 
the glossiness of an opening layer falls and a clear image is no longer obtained. 

[0066] It falls or, as for on the other hand using the secondary particle which has the mean particle diameter of 
less than 30nm, formation of secondary floe with the stable handling nature and stability of the primary particle 
itself tends to change difficult 

[0067] Although a secondary particle makes the primary particle of the particle size of 1 / 5 - 1/20 usually 
condense and is formed from a secondary particle, it is desirable to make a 3-1 5nm primary particle condense 
as a primary particle in this invention here. 

[0068] Forming the floe of a secondary particle may make a primary particle condense the 2nd order in which 
phase that manufactures a record form. Moreover, for example The distributed object of the secondary particle 
condensed beforehand may be mixed with a hydrophilic binder, and you may apply on a base material. Moreover, 
a secondary particle may be formed, in case the dispersion liquid of a primary particle are mixed with a 
hydrophilic binder water solution and coating liquid is prepared. The hydrophilic binder currently distributed in the 
state of the primary [ further ] particle may be applied on a base material, and a secondary particle may be 
formed by heat treatment after a desiccation process or desiccation etc. 

[0069] In this invention, the mean particle diameter of a secondary particle says the mean particle diameter of 
the secondary particle in the opening layer formed on the base material. The mean particle diameter of such a 
secondary particle observes the cross section and front face of an opening layer with an electron microscope, 
and is called for as the arithmetic average value (individual number average) in quest of the particle size of the 
secondary particle of 100 arbitration. 

[0070] Here, the particle size of the secondary particle according to individual observes the particle with an 
electron microscope, measures the area of the projection image, and is called for as a diameter when assuming a 
circle equal to the area. 

[0071] As a particle formed by the secondary condensation which can be used for this invention, although non- 
subtlety particles, such as a barium sulfate, a calcium carbonate, a zinc oxide, synthetic hectorite, and a silica, 
etc. are mentioned, especially a silica is desirable. 

[0072] When the particle itself tends to condense a silica particle by the hydrogen bond by the surface silanol 
group and it is made to condense under existence of a hydrophilic binder like especially this invention, 
comparatively loose condensation (flocculation) is formed and high voidage is attained. 
[0073] A silica particle is divided roughly into dry process and a wet method according to a manufacturing 
method. As a dry-process particle silica, the approach by the gaseous-phase method hydrolysis in the elevated 
temperature of silicon halide and the approach of carrying out heating hydride generation of silica sand and the 
corks with an arc process with an electric furnace, and smothering this are learned. Moreover, after the 
acidolysis of silicate generates active silica as a wet method silica, carry out a polymerization moderately, and it 
is made to condense and precipitate, and is obtained. 

[0074] In the record form of this invention, there is no crack at the time of the film formation nature of a coat 
i.e., spreading desiccation of a coat and a gaseous-phase method silica is the most desirable from the point that 
a sex with the film is good. 

[0075] The alumina denaturation silica processed in part with the alumina in the front face is also contained in 
the above-mentioned silica. 

[0076] moreover, the above — although mean particle diameter can also use together wet method silicas, 
calcium carbonates, etc., such as colloidal silica which is 3-200nm, in addition to the gaseous-phase method 
silica used preferably, it is good for especially a gaseous-phase method silica to contain [ of all particles ] 30 % 
of the weight or more preferably 20% of the weight or more. 

[0077] Although it is desirable in this invention that it is a primary particle with a mean particle diameter of 15nm 
or less, a primary particle 10nm or less is especially the most desirable from the height of glossiness and 
voidage. 

[0078] There are various approaches in forming the secondary particle which is made to condense the above- 



mentioned primary particle and has the mean particle diameter of 30-200nm. For example, change the pH of the 
dispersion liquid of a uniform primary particle, or once forming the homogeneity coat of an approach and a 
primary particle which the hydrophilic binder water solution which can consider weak coupling, such as hydrogen 
bond, as the approach and the particle which add inorganic ion and cause condensation of a particle is added 
[ coat ], and makes condensation cause, apply a condensation accelerator, or make it sink in, or there are a 
method of causing condensation by heat treatment etc., the approach of combining these approaches, etc. 
[0079] Moreover, like the above-mentioned, a mixing front with a hydrophilic binder, and after mixing, either after 
the time of spreading desiccation or desiccation can choose the optimal approach, and can carry out at the 
formation time of secondary floe. 

[0080] In the record form of this invention, as a hydrophilic binder used combining the above-mentioned particle, 
although polyvinyl alcohol and its derivative, polyalkylene oxide, a polyvinyl pyrrolidone, gelatin, hydroxyl ethyl 
cellulose, cull BOKIRU methyl cellulose, a pullulan, casein, a dextran, etc. can be used, it is desirable from the 
point of the film strength immediately after printing that the bloating tendency and the solubility over the high- 
boiling point organic solvent and water which ink contains use a low hydrophilic binder. 
[0081] In especially this invention, polyvinyl alcohol is desirable, and average degree of polymerization is 
[ average degree of polymerization ] 2000 or more polyvinyl alcohol most preferably 1000 or more especially. 
Moreover, especially whenever [ saponification / of desirable polyvinyl alcohol / 80 - 100% of ] is desirable 70 to 
100%. 

[0082] Although the particle for forming the opening layer of the record form of this invention and the ratio of a 
hydrophilic binder may change with the class of hydrophilic binder, the class of particle, the magnitude of the 
interaction of particle size, a hydrophilic binder, and a non-subtlety particle, etc., generally particles are 4-10 in a 
weight ratio to a hydrophilic binder. 

[0083] When the maximum delivery of the ink in which a ratio exceeds 30 capacity % to the high-boiling point 
organic solvent in ink especially, and ink exceeds 25ml per two 1m of record forms, as for the ratio of the non- 
subtlety particle to a hydrophilic binder, 5-10 are desirable at a weight ratio. 

[0084] It is desirable to add the hardening agent which can construct a bridge with said hydrophilic binder into 
the opening layer of the above— mentioned record form at the point of improving the film strength after printing 
which is amelioration of the film formation nature of an opening layer, the water resisting property of a coat, and 
the purpose of this invention. Inorganic hardening agents, such as an organic hardening agent which contains an 
epoxy group, an ethylene imino group, an activity vinyl group, etc. as such a hardening agent, chromium alum, a 
way acid, or way sand, are mentioned. 

[0085] Especially when a hydrophilic binder is polyvinyl alcohol, the epoxy system hardening agent which has at 
least two epoxy groups in a molecule, a way acid, or way sand is desirable. 1~200mg per above-mentioned binder 
[ hydrophilic ] 1g of additions of a hardening agent is 2-100mg preferably. 

[0086] Various kinds of additives can be made to contain if needed in the layer of the arbitration by the side of 
the ink receptiveness layer of the ink jet record form of this invention. 

[0087] For example, an ultraviolet ray absorbent given in JP,57-74193,A, a 57-87988 official report, and a 62- 
261476 official report, JP,57-74192,A, a 57-87989 official report, a 60-72785 official report, The fading inhibitor 
indicated by a 61-146591 official report, JP,1-95091,A, the 3-13376 official report, etc., An anion, a cation or the 
various surfactants of Nonion, JP,59-42993,A, The fluorescent brightener indicated by a 59-52689 official report, 
a 62-280069 official report, a 61-242871 official report, JP,4-219266,A, etc., Various well-known additives, such 
as lubricant, such as pH regulators, such as a sulfuric acid, a phosphoric acid, a citric acid, a sodium hydroxide, a 
potassium hydroxide, and potassium carbonate, a defoaming agent, and a diethylene glycol, antiseptics, a 
thickener, an antistatic agent, and a mat agent, can also be made to contain. 

[0088] Into the configuration layer of the arbitration by the side of the ink absorptivity of the record form of this 
invention, an alkali-metal weak acid salt the poly allylamine of publications, such as the poly cation 
polyelectrolyte of JP,56-84992,A, a basic latex polymer of JP,57-36692,A, JP,4-15744,B, JP,61-58788,A, and a 
62-174184 official report, and given in JP,61-47290,A etc. can be used more than a kind as a deck-watertight- 
luminaire-ized agent of an image. 

[0089] The amount of the spreading solid content by the side of the ink recording surface in the ink jet record 
form of this invention has in general desirable 5-40 g/m2, and its 1 0 - 30 g/m2 is more desirable. In addition, 
from the field of prevention of the curl after record image formation, it is good to form as thinly as possible. 
[0090] Moreover, 40 - 80% of the voidage of the ink absorption layer of a record form is desirable. When voidage 
is less than 40%, in order to secure required void volume, the thickness of an ink absorptivity layer increases too 
much, and the crack of an ink absorptivity layer and an adhesive property with a base material tend to become a 
problem. On the other hand, when voidage exceeds 80%, there is an inclination to become easy for the 
reinforcement of the coat after printing which is the effectiveness of this invention to fall. It is the range whose 
voidage is 50 - 70% preferably. 

[0091] Moreover, although the desiccation thickness of an opening layer is mainly determined by said voidage 



and void volume, its 25-55 micrometers are especially more desirable than the viewpoint of crack prevention of 
a coat 20-60 micrometers. 

[0092] Voidage is expressed with the following formulas from the desiccation thickness of void volume and an 
opening layer here. 

[0093] Voidage (%) =100x (void volume (ml/m2) / desiccation thickness (micrometer)) 

However, when void volume measures the ink absorptivity layer side of a record form by the approach indicated 
by the liquid absorptivity test method (Bristow law) of JTAPPI paper pulp test-method No.51 -87 paper and the 
paper board by this invention, absorption time amount is expressed with the amount of liquid transition in 2 
seconds (ml/m2). In addition, although the liquid used at this time is pure water (ion exchange water), in order to 
make distinction of measurement area easy, less than 2% of water soluble dye may be contained. 
[0094] In order to adhere at the time of piling up immediately after curl prevention or printing to the opposite 
side and to raise prevention and ink-proof imprint nature further, as for the ink absorptivity layer side of the 
record form of this invention, it is desirable to prepare the back layer of various classes. 

[0095] Although the configuration of a back layer changes also with the class of base material, thickness, and 
the configuration and thickness of an ink absorptivity layer, generally a hydrophilic binder and a hydrophobic 
binder are used. The range of the thickness of a back layer is usually 0.1-10 micrometers. 

[0096] Moreover, it adheres to a back layer as other record forms, and-izing of the front face can be carried out 
[ split face ] to prevention, note nature amelioration, and a pan for conveyance nature amelioration within an ink 
jet recording device. A well-known particle organic [ an organic particle size is 2-20 micrometers ], or inorganic 
is preferably used for this purpose. 

[0097] In the ink jet record approach of this invention, the thing of the amount [ in / in said void volume which a 
record form has / the maximum ink discharge quantity ] of high-boiling point organic solvents which it has 3 or 
more times is required. 

[0098] Here, the maximum ink discharge quantity is an amount from which the amount of ink breathed out by per 
two 1m of record forms becomes max in the conditions which say the amount of maximum regurgitation ink at 
the time of recording the usual full color image, and record the usual image. When the case where, as for this, 
the maximum concentration of the ink of a specific color is formed according to the ink regurgitation conditions 
of a recording device becomes the maximum ink discharge quantity, Although there may be various cases when 
the case where black is formed by further 3 colors when the case where the color formed by some two specific 
colors is formed becomes a maximum delivery becomes a maximum delivery It has set to this invention, and 
even if it is the case of a gap, it is necessary to make it 3 or more times of the amount of openings to the 
amount of high-boiling point organic solvents in the amount of the maximum ink. 

[0099] When the reinforcement of the coat after printing becomes inadequate to the amount of high-boiling point 
organic solvents in the amount of the maximum ink when the amount of openings is less than 3 times, or paper is 
piled up, and saved especially by the high-humidity condition, it becomes easy to imprint a color. 
[0100] Next, the water-soluble ink used for the ink jet record approach of this invention is explained below. 
[0101] The water-soluble ink used for this invention is usually water soluble dye and a solvent object, and a 
record liquid that consists of other additives. Although water soluble dye, such as direct dye well-known as 
water soluble dye at an ink jet, acid dye, basic dye, reactive dye, or a food dye, can be used, direct dye or acid 
dye is desirable. 

[0102] Although it becomes as a subject, when liquid ink dries water, in order that a color may deposit and the 
solvent of water color ink may prevent the blinding in a nozzle tip or an ink supply path, a high-boiling point 
organic solvent with the boiling point liquefied above about 120 degrees C is usually used at a room temperature. 
A high-boiling point organic solvent needs to have a high miscibility to water, while it is required that it should 
have vapor pressure far lower than water, since it has the operation which formed elements, such as a color, 
deposit and prevents generating of a big and rough sludge when water evaporates. 

[0103] such a purpose — as a high-boiling point organic solvent — the organic solvent of a high-boiling point — 
usually — many — use — now, ** as an example Ethylene glycol, propylene glycol, a diethylene glycol, 
Triethylene glycol, a glycerol, the JICHIREN glycol monomethyl ether, The diethylene-glycol monobutyl ether, the 
triethylene glycol monobutyl ether, The glycerol monomethyl ether, 1 and 2, 3-butane triol, 1 and 2, 4-butane 
triol, Alcohols, such as 1, 2, 4-pentanetriol, 1 and 2, 6-hexane triol, thiodiglycol, triethanolamine, and a 
polyethylene glycol (average molecular weight is about 300 or less), are mentioned. Moreover, 
dimethylformamide, N-methyl pyrrolidone, etc. can be used also besides having described above. 
[0104] Also in the high-boiling point organic solvent of these many, the low-grade alkyl ether of the polyhydric 
alcohol of polyhydric alcohol, such as a diethylene glycol, triethanolamine, and a glycerol, and the triethylene 
glycol monobutyl ether etc. is desirable. 

[0105] As an additive of others which water color ink contains, a pH regulator, a sequestering agent, an 
antifungal agent, a viscosity controlling agent, a surface tension regulator, a wetting agent a surfactant, a rusr- 
proofer, etc. are mentioned, for example. 



[0106] In order that the wettability to a record form may make water-color-ink liquid good, it is the purpose 
which stabilizes the regurgitation from an ink jet nozzle, and in 25 degrees C, it is desirable to have the surface 
tension of 28 - 40 dyne/cm within the limits preferably 25 to 50 dyne/cm. 

[0107] Moreover, the viscosity of water color ink is usually 2.5 - 5cp preferably two to 8 cp in 25 degrees C. 
[0108] The range of pH of water color ink is usually 4-10. 

[0109] In the ink jet record approach of this invention, since the diameter of the minimum dot with a diameter of 
about 20-60 micrometers is obtained in the record paper as a minimum liquid ink drop in the case of the 
capacity of 1-30x10-3nl, it is desirable. The color-print printed with such a diameter of a dot gives a high- 
definition image. It is the case where the drop which has the volume of 2-20x1 0-3nl preferably is breathed out 
as the minimum drop. 

[0110] Moreover, in the method recorded about a Magenta and cyanogen at least in the ink whose concentration 
is two kinds from which said water-soluble ink differs more than twice respectively, since low-concentration ink 
is used, it is hard coming to carry out discernment of a dot in the highlights section, but this invention can be 
applied, also when this recording method is adopted. 

[0111] In the ink jet record approach of this invention, as the record approach, various kinds of well-known 
methods can be used conventionally, and the detail is indicated by the trend (the volume for Koichi Nakamura, 
March 31, Heisei 7, the Japan science-information incorporated company issue) of for example, an ink jet record 
technique. 

[0112] In the ink jet record approach of this invention, combining suitably approaches, such as making [ many / 
as possible ] thickness for the void volume of the record form which lessens the amount of maximum 
regurgitation ink as much as possible which lowers the ratio in the ink of a high-boiling point organic solvent, the 
approach of making void volume to the amount of high-boiling point organic solvents in the amount of the 
maximum ink 3 or more times sets up the optimal conditions, and is chosen. 

[0113] In this invention, if the amount of organic solvents which remains in the opening layer after printing 
exceeds one third of void volume, as described above, the film strength immediately after printing will tend to 
fall, and will become. Ink with the high content of a high-boiling point organic solvent (for example, ink containing 
the high-boiling point organic solvent more than 40 capacity %) is used. Although the amount of residual organic 
solvents needs to create to a sake more [ far ] void volume than the void volume needed for absorbing ink 
completely in the case of printing also in the location which carried out the maximum ink regurgitation making it 
be 1/3 or less [ of the amount of openings ] In this case, it will be necessary to thicken thickness of an ink 
absorption layer superfluously, and becomes easy to produce a crack etc. In this invention from this viewpoint, 
30% or less is desirable 35% or less by capacity especially as an amount of ink solvents. 

[0114] On the other hand, although the minimum of the content of a high-boiling point organic solvent is decided 
from mainly giving blinding, the optimal viscosity, and surface tension to ink etc., it is desirable to contain more 
than 15 capacity % preferably more than 10 capacity % mainly from a viewpoint of blinding prevention. 
[0115] the solvent whose amount when the high-boiling point organic solvent ratio in ink being expressed with 
capacity % of the high-boiling point organic solvent which ink contains here, for example, measuring by the high- 
boiling point organic solvent independent is 10ml — ink 100ml — when contained in inside, it should display as 
10% Moreover, when a high-boiling point organic solvent is two or more kinds, the ratio of each high-boiling point 
organic solvent is added and expressed. 

[01 16] The most effective approach of lessening the amount of maximum regurgitation ink as much as possible is 
making the diameter of a dot as small as possible. In order to lose the white omission of the maximum 
concentration region, the number of dots per unit area increases, as the diameter of a dot becomes small, but 
the capacity per dot decreases conversely, and since there is more this reduction than the increment in the 
number of dots, the amount of ink to a record form usually decreases. Consequently, the thickness needed as 
void volume is also mitigated. 

[0117] Therefore, since the amount of ink printed by the record form decreases with reduction of the diameter 
of a dot, it is desirable that the diameter at the maximum equator (diameter when assuming a circle equal to this 
in quest of the dot area when a single dot is printed in monochrome ink) of the dot used in this invention in a 
maximum-density region sets 80 micrometers or less especially to 60 micrometers. 

[0118] Furthermore, that it is easy to cause a crack by the impact from the outside etc. with under the handling 
at the time of, as for thickness becoming carelessly and thick although the effectiveness of this invention is 
easy to be acquired the more the more there is much void volume, the brittleness of a coat deteriorating, and 
being a desiccation process at the time of manufacture, or it being damp, and saving, other papers, a writing 
implement etc., it becomes, or an adhesive property with a base material tends [ further ] to fall, and it 
becomes. Especially, as for the crack at the time of manufacture, it is desirable to make desiccation thickness of 
a coat as thin as possible in many cases with the fall of gloss, since the effect on image quality is also 
comparatively large. 

[0119] As mentioned above, as mentioned above, 40 to 80%, the voidage of a coat is 50 - 70% preferably, and it 



is most desirable to make it void volume become the 3 to 4 times as much range as the amount of high-boiling 
point organic solvents at the time of the maximum ink regurgitation. Especially use of the hardening agent which 
constructs a bridge in the hydrophilic binder of a coat for this purpose is desirable. 
[0120] 

[Example] Although the example of this invention is given and explained below, this invention is not limited to 
these examples. 

[0121] It was obtained by the gaseous-phase method example 1 mean particle diameter is about 7nm, and 150g 
of primary particle silica powder was added in 1000ml of pure water, the high-speed homogenizer distributed, and 
pale clear dispersion liquid were obtained. Next, in this silica water dispersion (I), average degree of 
polymerization added gradually 2% polyvinyl alcohol water-solution (II) (ethyl acetate is contained for surface 
active agent -1 8% of the weight 0.1% of the weight)1 250ml whenever [ saponification / whose ] is 88% by 3500. 
Subsequently, 20ml of 4% way sand water solutions was added as a hardening agent, the high-speed homogenizer 
distributed, and white translucent-like coating liquid was obtained (this liquid is 6 times in a weight ratio to 
polyvinyl alcohol about a silica). 

[0122] Next, the paper base material which covered both sides of the stencil paper of 170g/m2 with 
polyethylene (an anatase mold titanium dioxide is contained 13% of the weight in the polyethylene layer by the 
side of 240 micrometers in thickness, and a recording surface.) the back layer which makes solid content Tg=65 
degree C acrylic latex resin at a rear-face side, and is contained two times 0.3 g/m by making into a mat agent 
the silica 0.6 g/m2 and whose mean diameter are about 13 micrometers — having — it prepared. 
[0123] For 95.2% and surface glossiness (75-degree specular gloss), the opacity of the above-mentioned 
polyethylene covering paper is 2.5mm of criteria length about the wave filtration waviness curve drawn on with a 
cut-off value [ of 0.8mm ] acquired from the cross-section curve when measuring the field by the side of an ink 
absorption layer 90.3% according to JIS-B-0610 conditions, wave filtration max — 100 point of measurement of 
the arbitration when measuring a wave — max — the number of points 6 micrometers or more was [ the wave ] 
one, and the ten-point average of roughness height of the Beck smoothness of the field by the side of 1.3 
micrometers and an ink absorption layer was 2100 seconds. 

[0124] The 40-degree C coating liquid obtained as mentioned above was applied to the recording surface side of 
the above-mentioned polyethylene covering paper, and was made to once cool so that spreading coat 
temperature may turn to 15 degrees C or less (for 20 seconds). Subsequently, the 25-degree C wind was 
sprayed for the 20-degree C wind for 30 seconds, for 60 seconds and a 45 more-degree C wind were sprayed 
for 30 seconds and for a 35-degree C wind one by one for 120 seconds, it dried, 25 more degrees C and the 
ambient atmosphere of 50% of relative humidity were passed for 30 seconds, gas conditioning was carried out, 
and the record form -1 was produced. 

[0125] Next in the record form -1, the silica was changed into the thing and the 20nm thing whose primary 
particle size is 13nm, and the record form -2 and the record form -3 as well as the record form -1 were 
produced. 

[0126] The record form obtained as mentioned above was saved for five days at 38 degrees C and 40 - 60% of 
relative humidity. 
[0127] 
[Formula 1] 

Na0 3 S— CHCOOC B H 17 
CH2COOC 8 H 17 

[0128] The above-mentioned record form - About each of 1-3, the mean particle diameter of desiccation 
thickness and a secondary particle, void volume, and glossiness were measured, and the result shown in Table 1 
was obtained. 

[0129] In addition, the mean particle diameter of a secondary particle observed the front face of each record 
form with the electron microscope, asked for the particle size of each particle as a diameter when assuming a 
circle equal to the area in quest of the projected area about 100 particles of the arbitration of each record form, 
respectively, and asked for the mean particle diameter of the secondary particle of each record form as an 
arithmetic average of the particle size of 100 particles. 

[0130] Moreover, the Kumagaya Riki Kogyo K.K. make and a Bristow testing-machine II mold (pressure type) 
were used for void volume, and it calculated the amount of transition for [ contact time ] 2 seconds as void 
volume. 

[0131] Glossiness measured the specular gloss 75 degrees with the deflection photometer (VGS-101DP) by 
Nippon Denshoku Industries Co., Ltd. 

[0132] On the other hand, the ink of the following presentations was adjusted as an object for ink jet recording 



ink -1. 

[0133] [Recording ink -1] 

Yellow ink Y-1 (high-boiling point organic-solvent ratio: 19.7%) 

C. L direct yellow 86 2.1 g Diethylene glycol 15.3ml Glycerol 4.4ml 100ml is made with pure water (ion exchange 

water). 

[0134] 

Magenta ink M-1 (high-boiling point organic-solvent ratio: 21.2%) 

The following Magenta color -1 1.8g Diethylene glycol 13.1ml Glycerol 8.1ml 100ml is made with pure water (ion 

exchange water). 

[0135] 

Cyanogen ink C-1 (high-boiling point organic-solvent ratio: 20.3%) 

C. L direct blue 199 2.8g Diethylene glycol 13.1ml Glycerol 7.2ml 100ml is made with pure water (ion exchange 

water). 

[0136] 

[Formula 2] 




[0137] the above-mentioned liquid ink was used and ink jet record of the regurgitation consistency was carried 
out by 720dpi (regurgitation spacing = about 35 micrometers) record form-1-3 by the on-demand mold ink jet 
recording head (diameter =of nozzle25micrometer, and each ink — drop diameter = — about [ about 27 
micrometers and / drop volume = ] — regurgitation conditions were adjusted, respectively so that it might be 
set to 10x10-6microL) which makes ink breathe out with a piezo trembler. The amounts of maximum 
regurgitation ink at this time were about 8.1 ml/m2 per ink 1 color. The amount when carrying out the maximum 
regurgitation of yellow, a Magenta, and the cyanogen ink to coincidence is 24.3 ml/m2. 

[0138] The above-mentioned record form - The following approaches estimated the film strength after drying 
and printing using 1-3, and ink jet recording ink. 

[0139] (1) After saving [ in coincidence ] each color of yellow, a Magenta, and cyanogen for 30 minutes after 
printing on the highest regurgitation conditions with the drying above-mentioned ink jet printer at 23 degrees C 
and 65% of relative humidity, the paper of fine quality of 80 g/m2 was saved in piles 200 sheets one whole day 
and night, and ink imprint nature was investigated on the following criteria. 
[0140] 

O : — completely — imprint-less O: — although the marks of an imprint of a color remain slightly, the image 
itself is hardly changeful — **:imprint trace is large, the adhesion of x:paper and an ink absorptivity layer from 
which a front face will be in a devitrification condition is large, and an image cannot remove paper finely, either - 
- after printing, after saving on the same conditions for 24 hours, the same evaluation was also doubled in piles 
and paper was performed again. 

[0141] (2) After leaving it for after [ solid printing ] two days of 3 color coincidence on the same conditions as 
drying evaluation of the film strength after printing (1), the continuation load (0-100g) be applied to the sapphire 
needle whose tip be 0.3mm in 23 degrees C and the environment of 80% of relative humidity using the **** 
strength test machine (Hayden try BOGIA, new east science incorporated company make), the film strength be 
examined, and it asked for the reinforcement by which a coat be destroy as a film strength. 
[0142] If it is 30g or more in general by this evaluation approach, it can be said that it has the practically 
sufficiently high film strength. 

[0143] The above-mentioned result is shown in Table 1. 

[0144] 

[Table 1] 





2Xtt?tta 




(nl/m*) 


(%) 


V/H 




ft 






24ftH» 


1 


60^ m 


40 


25.2 


63 


5.0 


69% 


© 


@ 


90 g 


2 C*M> 


140/4 m 


41 


24. T 


60 


4.9 


52% 




® 


>100g 


3 OtlfcW) 


230 um 


42 


25.4 


60 


5.1 


14% 


® i 




>100g 



V/H ;«*4>9tiA*S*tiimSK& (5.0al) fC»TS2»Sftit* (%) 



[0145] Secondary floe is a record form although glossiness is falling greatly exceeding [ when the record form -3 
is used from the result shown in Table 1 ] 200nm. - Each of 1 and 2 has high glossiness. It turns out especially 
that it has high glossiness in the record form -1 whose particle size of a secondary particle is 100nm or less. 
[0146] On the other hand, it is a record form. - In 1-3, in Inkjet record of this example, each has the 4.9 to 5.1 
times as many opening as this to V/H of high-boiling point organic solvents, i.e., the amount at the time of the 
maximum ink regurgitation, and it has drying [ good ]. 

[0147] As mentioned above, record form - If the record approach of this invention using 1 and 2 is followed, it 
turns out that it is compatible in the high film strength after high glossiness, drying [ good ], and printing. 
[0148] The ink jet recording ink -1 used in the example 2 example 1 is changed into the following recording ink - 
2, the amount of drops breathed out from a head is adjusted so that it may become the same amount as an 
example 1, and it is a record form. - The result which evaluates the film strength after drying and printing like an 
example 1 using 1-3, and is shown in Table 2 was obtained. 
[0149] [Recording ink -2] 

Yellow ink Y-2 (high-boiling point organic-solvent ratio: 26.3%) 

C. L direct yellow 86 2.1 g Diethylene glycol 22.3ml Glycerol 4.0ml 100ml is made with pure water (ion exchange 

water). 

[0150] 

Magenta ink M-2 (high-boiling point organic-solvent ratio: 29.8%) 

Magenta color -1 1.8g Diethylene glycol 22.0ml Glycerol 7.8ml 100ml is made with pure water (ion exchange 

water). 

[0151] 

Cyanogen ink C-2 (high-boiling point organic-solvent ratio: 29.7%) 

C. L direct blue 199 2.8g Diethylene glycol 24.6ml Glycerol 5.1ml 100ml is made with pure water (ion exchange 

water). 

[0152] 

[Table 2] 
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[0153] It is a record form, even if it makes the amount of ink solvents increase and void volume falls to about 3.5 
to 3.6 times of the high-boiling point organic solvent at the time of the maximum ink regurgitation from the result 
shown in Table 2. - If the record approach of this invention using 1 and 2 is followed, although the film strength 
immediately after printing will fall a little rather than an example 1, it is in the level which should be satisfied 
enough practically. 



[0154] The ink jet recording ink -1 used in the example of comparison -1 example 1 is changed into the following 
recording ink -3, the amount of drops breathed out from a head is adjusted so that it may become the same 
amount as an example 1, and it is a record form. - The result which evaluates the film strength after drying and 
printing like an example 1 using 1-3, and is shown in Table 3 was obtained. 
[0155] [Recording ink -3] 

Yellow ink Y-3 (high-boiling point organic-solvent ratio: 36.4%) 

C. L direct yellow 86 2.1 g Diethylene glycol 31.8ml Glycerol 4.6ml 100ml is made with pure water (ion exchange 

water). 

[0156] 

Magenta ink M-3 (high-boiling point organic-solvent ratio: 37.8%) 

Magenta color -1 1.8g Diethylene glycol 32.6ml Glycerol 5.2ml 100ml is made with pure water (ion exchange 

water). 

[0157] 

Cyanogen ink C-3 (high-boiling point organic-solvent ratio: 37.2%) 

C. L direct blue 199 2.8g Diethylene glycol 31.3ml Glycerol 5.9ml 100ml is made with pure water (ion exchange 

water). 

[0158] 

[Table 3] 
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[0159] This example of a comparison is a record form although it is the case where it is made 3 or less times to 
the high-boiling point organic solvent at the time of the maximum ink regurgitation. - Both 1-3 are known by that 
drying falls more greatly than examples 1 and 2, and is in the level from which the film strength after printing also 
gets worse in the high record form of especially glossiness, and may produce a problem practically. 
[0160] Record form produced in the example 3 example 1 - Humid thickness is made to increase by about 20% in 
1-3 using each coating liquid, respectively, and it is a record form. - It is a record form like 1-3. - 1A, 2A, and 3A 
were produced. 

[0161] Secondary particle particle size, desiccation thickness, void volume, and glossiness were measured like 
the example 1. 

[0162] Inkjet record was performed using the recording ink which, on the other hand, used the ink JIETO 
recording apparatus used in the example 1, and was used in the example 1 of a comparison as recording ink, and 
the film strength after drying and printing was investigated like the example 1. A result is shown in Table 4 
[0163] 
Table 4] 
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[0164] Although desiccation thickness and void volume increase in proportion [ almost ] to humid thickness by 
increasing the humid thickness at the time of spreading from Table 4, there is an inclination for glossiness to fall 
a little. 

[0165] This will be because the crack of the letter of a crack slight on the front face of an ink absorptivity layer 
has arisen at the time of spreading desiccation, if it sees in a detail. 

[0166] Record form whose mean particle diameter of a secondary particle the film strength after drying [ good ] 



and printing is maintained when the amount of openings of a record form exceeds 3 times of the amount of high- 
boiling point organic solvents at the time of the maximum ink regurgitation, and is moreover 200nm or less even 
if it is the case where the ink which contains a high-boiling point organic solvent by high concentration from the 
result of Table 4 is used - When 1 and 2 are used, it turns out that high glossiness is also attained. 
[0167] In the ink JIETO recording apparatus used in the example of comparison 2 example 1, regurgitation 
conditions were changed into the head adjusted, respectively so that the diameter of a drop by which diameter 
=of nozzle30micrometer and each ink are breathed out might be set to about 32 micrometers and drop volume = 
abbreviation 18x10-6microl in an ink jet recording head (recording ink used what was used in the example 3). 
Moreover, record form which used the regurgitation consistency in the example 3 by 600dpi (regurgitation 
spacing **42micrometer) - Inkjet record was carried out at 1A-3A. The amounts of maximum regurgitation ink 
at this time were about 10.2 ml/m2 per ink 1 color. The amount when carrying out the maximum regurgitation of 
yellow, a Magenta, and the cyanogen ink to coincidence is 30.6 ml/m2. 

[0168] The film strength after drying and printing was evaluated like the example 1, and the result shown in 
Table 5 was obtained. 
[0169] 
[Table 5] 
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[0170] Moreover, since the discharge quantity as [ whole ] a record form increased even if it made regurgitation 
spacing correspond to this and the amount of openings became 3 or less times according to increase of the 
diameter of a drop to the amount of high-boiling point organic solvents at the time of the maximum ink 
regurgitation even if it used the record form and recording ink which were used in the example 3 from the result 
of Table 5, the film strength after drying and printing fell. 

[0171] Record form produced in the example 4 example 1 - Record form to which each humid thickness was 
made to increase by about 40% in 1-3 - It is a record form about 1B-3B. - It produced like 1-3. 
[0172] Record form - The result of the particle size of the secondary particle of 1B, 2B, and 3B, void volume, 
and glossiness is shown in Table 6. 

[0173] Furthermore, the ink jet recording device used in the example 2 of a comparison estimated it the example 
2 of a comparison similarly using the recording ink used in the example 1 of a comparison, and the result shown 
in Table 6 was obtained. 
[0174] 
[Table 6] 
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[0175] From the result of Table 6, although the amount of openings increases according to the further increase 
of spreading thickness, glossiness falls further. However, record form - If it is 1B and 2B extent, although it is in 
the level which can be permitted somehow practically, the gloss of 3B is extinguished completely and has 
become the so-called mat side. 

[0176] Moreover, if the film strength after drying or printing is measured against examples 1 and 2, although it 
will fall from the result of Table 6, the good result is shown if compared with the examples 1 and 2 of a 
comparison. 

[0177] Record form produced in the example 5 example 1 - Record form which does not add way sand as a 
hardening agent in 1-3 - 1C, 2C, and 3C were produced. 

[0178] It is a record form except having changed the polyvinyl alcohol concentration of a water solution (II) to 4% 
in the record form produced in the example 1. - Record form-1D 2D and 3D were oroduceH like 1-3 



[0179] Record form produced in the example 1 - It is a record form except average degree of polymerization 
having changed polyvinyl alcohol into the polyvinyl alcohol whenever [ saponification / whose ] is 88% in about 
1700 in 1-3. - It is a record form like 1-3. - 1E, 2E, and 3E were produced. 

[0180] Moreover, record form produced in the example 1 - In 1-3, a 70-100-degree C wind is sprayed, and it 
dries, without cooling after applying in the polyethylene covering paper at the time of desiccation, and is a record 
form. - 1 F, 2F, and 3F were produced. 

[0181] Desiccation thickness, void volume, and glossiness were investigated for each above-mentioned record 
form like the example 1. A result is shown in Table 7. 

[0182] On the other hand, the film strength after drying and printing was investigated like the example 2 using 
the recording ink used in the example 2. A result is shown in Table 7. 
[0183] 
[Table 7] 
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[0184] It is a record form when way sand is removed as a hardening agent from the result of Table 7 (record 
form - 1C-3C). - Although the film strength after printing and glossiness are falling a little as compared with 1-3, 
void volume and drying hardly change. 

[0185] Although glossiness improves when the amount of the polyvinyl alcohol used is doubled in the record 
form -1 and the ratio of the hydrophilic binder to a non-subtlety particle is lowered to one half, about 2/of void 
volume is set to 3, the void volume to the amount of high-boiling point organic solvents becomes 3 or less times, 
and the film strength after drying or printing is falling greatly. 

[0186] In the record form -1 t although glossiness is ******(ing) when polyvinyl alcohol is changed into the lower 
thing of average degree of polymerization, when way sand is removed in general, it has drying [ near ] and a near 
film strength. 

[0187] Drying and a film strength not only got worse, but by the sample which carried out stoving, without 
cooling after applying in the case of manufacture of the record form -1, and making it set, void volume fell and 
the glossy fall accompanying a crack was accepted. 
[0188] 

[Effect of the Invention] As mentioned above, if the ink jet record approach of this invention is used, it will have 
high maximum density and high visibility, and a highly-glossy high-definition color picture will be obtained. 
Moreover, the full color image in which the reinforcement of a surface coat is sufficiently strong and handling 
nature was excellent immediately after printing is obtained. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the ink jet record approach of could record the color picture 
which has a high-class feeling by high definition without high glossiness and nonuniformity especially about the 
color ink jet record approach which records using water color ink, and having improved the handling nature 
immediately after record. 
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PRIOR ART 



[Description of the Prior Art] although ink jet record makes the minute drop of ink fly by various working 
principles, and is made to adhere to record sheets, such as paper, and an image, an alphabetic character, etc. 
are recorded, a high speed, the low noise, and multiple-color-izing are comparatively easy — etc. — it has the 
advantage. About the blinding of a nozzle and the maintenance which had become a problem from the former by 
this method, from both sides of ink and equipment, amelioration progresses and it has spread through various 
fields, such as various printers, facsimile, and a computer terminal, quickly in current 

[0003] The detail is indicated by the trend (the volume for Koichi Nakamura, March 31, Heisei 7, the Japan 
science-information incorporated company issue) of for example, an ink jet record technique. 

[0004] As a record form used by this ink jet recording method, also when a printing dot laps [ that a color tone is 
brightly skillful and absorption of ink ] early, the diffusion to the longitudinal direction of ink flowing out or not 
spreading and a printing dot is not large [ the concentration of a printing dot is high, and ] beyond the need, and 
generally it is required that the circumference should be smooth and should not fade etc. 
[0005] By the way, many attempts which are going to bring the image quality acquired by color ink jet record 
close to a photograph are performed in recent years. 

[0006] This is roughly divided into the property related to an ink absorptivity layer, the property about 
amelioration of the image quality resulting from the dot formed in a record form, and the property related to a 
base material. 

[0007] Or it raises the smooth nature on the front face of ink which raises the transparency of an ink 
absorptivity layer and improves printing concentration as an attempt which improves an ink absorptivity layer 
and raises glossiness, the maximum ink absorption capacity is secured enough, it is making it ink not overflow in 
a maximum-density region, and the extensive amelioration technique has been proposed from the former. 
[0008] on the other hand, the greatest point of the improvement in image quality resulting from a dot be that one 
one piece dot prevent from identify visually, therefore it be the point to form a liquid ink drop into a small drop, 
to use low-concentration ink together as color concentration, in order that discernment of the dot in the 
highlights section may carry out as [ be / difficult ] especially, etc., and in order to improve this point, various 
amelioration techniques have be propose from the former. 

[0009] Moreover, in the regular paper and paper of fine quality with which ink tends [ comparatively ] to 
permeate as a record form or the usual art paper, or the comparatively big cast coated paper of absorptivity, 
since ink permeates into a base material, a wrinkling occurs after record only in the printing section, and print 
quality is reduced greatly. Moreover, since ink permeates into paper fiber or permeates into an opaque high 
white-pigments content coat layer, there is a fault from which a clear image is hard to be obtained that it is hard 
to come out of maximum density. 

[0010] Furthermore, since the white pigments of paper fiber or comparatively big size exist [ the roundness of a 
dot 1 it is also the cause of degradation of the image quality at the time of turbulence and this carrying out ink 
jet record. 

[001 1] In order to acquire image quality with a high-class feeling like a photograph as an ink jet record form from 
the above point, For example, the base material for photographs with which water color ink cannot permeate 
easily, the record form (it Bulletein(s) (Vol.21, NO. 1978 [ 6 or ], 2502 pages) for example, IBM Technical 
Disclosure [ ] — ) which applied the ink absorptivity layer on the paper base material for the photographs which 
covered especially both sides with polyolefine U.S. Pat. No. 3,889,270, JP,7-179032,A, 7-179025, And it is 
indicated by 7-32723 and the 8-174992 official report, the record form (for example, indicated by JP,61- 
135783,A) which applied the ink absorptivity layer on white plastic film is used increasingly preferably 
[0012] By the way, in order to attain the image quality of the above-mentioned photograph average, it is, 
Although it is that especially the thing established for an ink absorptivity layer with comparatively high 
transparency on the base material of low ink absorptivity is desirable, when the front face of an ink absorptivity 
layer mat-izes, and carries out a gloss fall or the ink absorption layer itself has the quite big microstructure, the 
opacity of an ink absorptivity layer goes up in addition to the fall of gloss, and it is hard to attain about the same 
image quality as a photograph in many cases. 



[0013] Although many things are known from the former as an ink absorptivity layer prepared on a base material, 
it is roughly classified into two types. 

[0014] One of them is the ink absorptivity layer of a swelling mold, and it is an ink absorptivity layer which makes 
a hydrophilic binder a subject As for this, a liquid ink drop evaporates the moisture of a hydrophilic binder which 
holds temporarily mainly according to a swelling operation, and ink contains gradually after printing, and a high- 
boiling point organic solvent 

[0015] The advantage of the swelling mold record form which prepared this ink absorptivity layer on the base 
material is in the point that very high glossiness and high maximum density are obtained, after an ink solvent 
(water and high-boiling point organic solvent) evaporates completely. On the other hand, this swelling mold 
record form is late compared with the opening mold record form which ink rate of absorption mentions later, 
there is a problem to which beading etc. is cause in a high ink field and image quality tends to fall, and there is a 
problem accompanying be put on the damp or wet condition which the hydrophilic binder swelled for a while 
since evaporation of an ink solvent, especially a high-boiling point organic solvent is still very slower, after print 
for a long period of time. Specifically, it is in the situation that a printing front face cannot be strongly ground for 
several days by the case for several after [ printing ] hours, or paper etc. cannot be piled up. 
[0016] As an ink absorptivity layer of a mold other than the above-mentioned swelling mold, there is an opening 
mold record form with which an ink absorptivity layer has opening structure. By holding ink temporarily to this 
opening in the case of ink jet record, this record form absorbs ink and there is [ in / in ink rate of absorption / a 
high ink field ] little degradation of image quality early compared with a swelling mold. 

[0017] Moreover, though the organic solvent remained in opening structure when this kind of ink absorptivity 
layer had void volume of enough to the amount of ink, at least, a front face will be seemingly got dry immediately 
after printing, a front face is touched or it becomes once possible to pile up prints etc. 

[0018] Especially the silica particle that a particle with a particle size small moreover (especially 200nm or less 
is desirable) is preferably used from the point that a layer with comparatively high transparency is formed, as 
this kind of an ink absorptivity layer with a low refractive index (about 1.6 or less refractive index is especially 
desirable), and fulfills these conditions especially is desirable. 

[0019] As a conventional technique which uses such a particle silica for an ink JIETO record form, JP,3-56552,B 
is made to condense the secondary particle silica obtained by the gaseous-phase method primary particle size is 
10-30nm, and the record form which has the ink absorption layer which the surface area by the BET adsorption 
method makes form the particle which is 80-200m2/g, and contains is indicated. 

[0020] Moreover, for said JP.8-174992A a mean diameter uses a non-subtlety particle and a hydrophilic binder 
10nm or less on a polyolefine covering paper base material, and the ink jet record form which obtains high 
glossiness is indicated. 

[0021] However, the inclination for the physical reinforcement of surface glossiness and the front face after 

printing to conflict in the case of the ink absorptivity layer which has opening structure is large. 

[0022] That is, although it will be hard to produce the problem referred to as that ink imprints it even if the 

reinforcement of the front face after printing is good, and it touches a front face or it piles up paper etc. if the 

magnitude and the micro opening structure of a particle which are contained there exceed 200 micrometers 

when an opening layer is seen in micro, the inclination for glossiness to fall extremely is large. 

[0023] Moreover, if the magnitude and the micro opening structure of a particle are set to 200nm or less, 

although gloss will improve gradually, the trace becomes easy to remain, when the softness of the front face 

after printing increases, the sample was piled up, an ink imprint begins to take place partially or paper is written 

to an ink absorption stratification plane side with a pencil etc. from on the in piles. This problem will become still 

larger if especially opening structure is set to 100nm or less. 

[0024] If the softness of the front face immediately after this printing is compared with the surface state of the 
aforementioned swelling mold ink absorptivity layer, it is in the level expected amelioration of a far good thing. 
[0025] Although the time amount to which the moisture itself remains in an opening layer although moisture and 
a high-boiling point organic solvent are one of causes of the problem related to the reinforcement of the coat 
after such printing cannot become the problem that such a problem is not much big, comparatively easily 
because of a short time, generally evaporation of a high-boiling point organic solvent tends to receive constraint 
in handling nature in the meantime, in order for a room temperature to take the time amount of several days. 
[0026] When the print after printing is saved with a high-humidity state, since more many moisture is maintained 
by the coat, this problem tends to change notably. Moreover, this problem tends to arise in the part by which the 
peak of the amount of ink was breathed out. 

[0027] It is presumed that it is because the structure of a coat became is easier to be destroyed by the force 
applied from the outside when a touch area with the paper which the irregularity of the front face of an ink 
absorptivity layer becomes small one, and is piled up although the reason of why becoming easy to produce this 
problem when opening structure is set to 200nm or less is not certain becoming large, and opening structure 
made it detailed. 



[0028] Although the record form which used this particle silica has comparatively high ink absorptivity and 
glossiness, the solution over the above mentioned technical problem is not given to said JP.8-174992.A and 
JF\3-56552,B. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, if the ink jet record approach of this invention is used, it will have 
high maximum density and high visibility, and a highly-glossy high-definition color picture will be obtained. 
Moreover, the full color image in which the reinforcement of a surface coat is sufficiently strong and handling 
nature was excellent immediately after printing is obtained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The technical problem which this invention is made in view of the 
above-mentioned actual condition, and this invention tends to solve is to offer the ink jet record approach of 
having reconciled high-glossiness, drying [ with the early coat after printing ], and a good physical property, in 
case water color ink is used for the ink jet record form which has the ink absorptivity layer which consists of 
opening structure on a low absorptivity base material and Inkjet record is carried out. 
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MEANS 



[Means for Solving the Problem] In the ink jet record approach which records at least the technical problem 
which above-mentioned this invention tends to solve in yellow, a Magenta, and the water-soluble ink of 
cyanogen on the record form which has an ink absorptivity layer on a non-absorptivity base material These 
record forms are a hydrophilic binder and an ink jet record form which has an opening layer containing the 
secondary particle which has a 30-200nm mean diameter. It is attained by the ink jet record approach 
characterized by the void volume of this opening layer being 3 or more times of the volume of the high-boiling 
point organic solvent which ink in case ink discharge quantity is max contains. 
[0031] This invention is explained to a detail below. 

[0032] As a non-absorptivity base material used for the record form of this invention, the paper base material 
which covered plastic film and both sides with polyolefine is used preferably. 

[0033] As a plastic film base material, plastic film base materials, such as polyethylene, polypropylene, 
polystyrene, polyethylene terephthalate, polyethylenenaphthalate, triacetyl cellulose, a polyvinyl chloride, 
polyimide, a polycarbonate, and cellophane, etc. are desirable, for example. 

[0034] These plastic film can use suitably a transparent thing, a translucent thing, and an opaque thing properly 
according to an application. 

[0035] When considering as a white film, you may be the base material which prepared the layer which may use 
the base material which the plastic film base material was made to contain white pigments, such as a small 
amount of barium sulfate, titanium oxide, and a zinc oxide, and was obtained as it is, and has white pigments 
(titanium oxide, barium sulfate, etc.) in the side near the base material by the side of the rear face of a 
transparent film base material, or an ink absorptivity layer. 

[0036] Moreover, the paper base material which covered both sides with the polyethylene usually conventionally 
used in color printing paper as a paper base material which covered both sides with polyolefine is desirable. In 
this case, it is desirable to make the titanium oxide of an anatase mold or a rutile mold contain three to 20% of 
the weight to polyethylene in the polyethylene resin layer by the side of an ink absorptivity layer from there not 
being even improvement in the opacity of a base material or a whiteness degree or a fall of the sharp nature of 
an image obtained. 

[0037] In this invention, a white film base material or the paper base material which covered both sides with 
polyolefines, such as polyethylene, is desirable, and the paper base material which covered both sides with the 
polyolefine which has a high-class feeling especially by low cost is the most desirable than the viewpoint which 
obtains a high-definition color picture. 

[0038] Hereafter, especially the paper base material that covered both sides with the polyethylene used 
preferably is explained. 

[0039] The stencil paper used for a paper base material uses wood pulp as the main raw material, and, in addition 
to wood pulp, paper making is carried out using synthetic fibers, such as synthetic pulps, such as polypropylene, 
or nylon, and polyester, if needed. Although both LBKP, LBSP, NBKP, NBSP LDP and NDP LUKP and NUKP can 
be used as wood pulp, it is desirable to use more many [ for a staple fiber ] LBKP, NBSP(s), LBSP(s), and NDP 
(s) and LDP(s). However, it reaches LBSP or the ratio of LDP has 10 % of the weight or more and 70 desirable % 
of the weight or less. 

[0040] The pulp of the above-mentioned pulp which chemical pulp with few impurities (sulfate pulp and sulfite 
pulp) was used preferably, and performed bleaching processing, and raised the whiteness degree is also useful. 
[0041] Hara Kaminaka can add suitably flexible-ized agents, such as moisture hold-back agents, such as paper 
reinforcing agents, such as white pigments, such as sizing compounds, such as a higher fatty acid and an alkyl 
ketene dimer, a calcium carbonate, talc, and titanium oxide, starch, polyacrylamide, and polyvinyl alcohol, a 
fluorescent brightener, and polyethylene glycols, a dispersant, and the 4th class ammonium, etc. 
[0042] The freshness of the pulp used for paper making has desirable 200-500 cc by convention of CSF, and 30 
thru/ or 70% have the desirable sum of 24-mesh residue weight % and weight % for 42-mesh ** as which the fiber 
length after beating is specified to JIS-P -8207. In addition, as for weight % of the four-mesh residue, it is 
desirable that it is 20 or less % of the weight. 



[0043] The basis weight of stencil paper has 60 thru/or desirable 250g, and 90 thru/or especially its 200g are 
desirable. The thickness of stencil paper has 50 thru/or desirable 250 micrometers. 

[0044] After a paper-making phase or paper making, calender processing of the stencil paper can be carried out, 
and it can also give the Takahira slippage. A stencil paper consistency has 0.7 thru/or common 1.2 g/m2 (JIS-P 
-8118). Furthermore, stencil paper stiffness has 20 thru/or desirable 200g on the conditions specified to JIS-P 
-8143. 

[0045] A surface sizing compound may be applied to a stencil paper front face, and the sizing compound which 
can be added to said Hara Kaminaka as a surface sizing compound, and the same sizing compound can be used. 
[0046] When pH of stencil paper is measured by the hot water extraction method specified by JlS-P-8113, 
mainly although the polyethylene with which that it is 5-9 cover a desirable stencil paper front face and a 
desirable rear face is the polyethylene (LDPE) of a low consistency, and/or polyethylene (HDPE) of high density, 
a part of other LLDPE(s), polypropylene, etc. can be used for it. 

[0047] As for especially the polyethylene layer by the side of an ink absorbing layer, what added the titanium 
oxide of a rutile or an anatase mold in polyethylene as widely performed by the printing paper for photographs, 
and improved opacity and a whiteness degree is desirable. A titanium oxide content is 5 - 15 % of the weight 
preferably three to 20% of the weight in general to polyethylene. 

[0048] polyethylene covering paper can also use the object in which a mat side which performs the so-called 
mold attachment processing and is acquired with the usual photographic printing paper, and the silky surface 
were formed, by this invention, in case melting push appearance also of also using as glossy paper is carried out 
and it coats polyethylene on a stencil paper front face. 

[0049] After preparing an ink absorbing layer and a back layer, the amount of the polyethylene used of the front 
flesh side of stencil paper is damp and range whose 20-40-micrometer and back layer side the polyethylene 
layer by the side of an ink absorbing layer is 10-30 micrometers in general, although it is chosen so that the curl 
by highly-humid-izing may be optimized. 

[0050] Furthermore, as for the above-mentioned polyethylene covering paper base material, it is desirable to 
have the following properties. 

[0051] ** It is desirable that a lengthwise direction is [ 2 thru/or 30kg, and a longitudinal direction ] 1 thru/or 
20kg by the reinforcement specified by :JIS-P -81 13 in hauling strength. 

[0052] ** Tear reinforcement : 10 thru/or 300g, and a longitudinal direction have [ a lengthwise direction ] 20 
thru/or desirable 400g by the convention approach by JIS-P -81 16. 
[0053] ** Clerks stiffness : 20-400g/100 are desirable. 

[0054] ** Compressibility >=103 kgf/cm2 ** surface smoothness : 500 seconds or more, although the Beck 
smoothness specified to JIS-P-8119 has 1000 desirable seconds or more especially as a glossy surface, it may 
be less than [ this ] in the so-called mold attachment article. 

[0055] ** surface roughness: — the wave filtration waviness curve drawn on with a cut-off value [ of 0.8mm ] 
conditions from the cross-section curve measured by the approach specified to JIS-B -0610 — a criteria tone 
— as 2.5mm — wave filtration max — the time of measuring a wave — 100 point of measurement of the 
arbitration — max — it is desirable that a wave is [ a point 6 micrometers or more ] less than five pieces and 
that the ten-point average of roughness height is less than 4 micrometers. 

[0056] ** Surface glossiness : when it measures at the include angle of 60 degrees by the approach specified to 
JISZ-8741, it is 90% or more especially preferably 70% or more preferably 30% or more. 

[0057] ** Surface whiteness degree : when it measures by the approach indicated by JIS-Z -8722 and displays 
according to JIS-Z -8729, [0058] 
[External Character 1] 

(a*, b*) it (-2. 2) . <4. 2) , (4, -8) 
(-3. -8) Tl*tlSteI(5fe1«^*Lu 8 

[0059] ** Opacity : when it measures by the approach specified to JIS-P -8138, it is especially most preferably 
[ 94% or more of ] desirable 90% or more 50% or more. 

[0060] 1 5-50 micrometers of thickness of the polyolefine layer which covers a paper base material are 20-40 
micrometers preferably. In consideration of the balance of the curl after painting ink absorptivity being optimized, 
according to the view usually performed with the printing paper base material for photographs, the polyolefine 
layer of the front flesh side of paper is optimized suitably, and is decided. 

[0061] 100-300 micrometers of thickness of said base material are 130-250 micrometers preferably. 
[0062] It is desirable to perform corona discharge treatment, undercoating processing, etc. to a base material in 
advance of spreading of an ink absorbing layer for the purpose, such as to enlarge bond strength of the various 
above-mentioned base materials and an ink television layer. 

[0063] In this invention, the secondary particle which has a hydrophilic binder and the mean particle diameter of 



30-200nm on a base material is contained in an ink absorptivity layer. 

[0064] When the primary particle a hydrophilic binder and whose mean particle diameter are 30-200nm is used 
on a base material, an opening is not formed in the interior of this particle at all, but in order to secure the 
amount of openings to need, desiccation thickness increases remarkably, and the coat brittleness mentioned 
later becomes easy to get worse. 

[0065] Moreover, when the secondary particle which has the mean particle diameter exceeding 200nm is used, 
the glossiness of an opening layer falls and a clear image is no longer obtained. 

[0066] It falls or, as for on the other hand using the secondary particle which has the mean particle diameter of 
less than 30nm, formation of secondary floe with the stable handling nature and stability of the primary particle 
itself tends to change difficult 

[0067] Although a secondary particle makes the primary particle of the particle size of 1 / 5 - 1/20 usually 
condense and is formed from a secondary particle, it is desirable to make a 3-1 5nm primary particle condense 
as a primary particle in this invention here. 

[0068] Forming the floe of a secondary particle may make a primary particle condense the 2nd order in which 
phase that manufactures a record form. Moreover, for example The distributed object of the secondary particle 
condensed beforehand may be mixed with a hydrophilic binder, and you may apply on a base material. Moreover, 
a secondary particle may be formed, in case the dispersion liquid of a primary particle are mixed with a 
hydrophilic binder water solution and coating liquid is prepared. The hydrophilic binder currently distributed in the 
state of the primary [ further ] particle may be applied on a base material, and a secondary particle may be 
formed by heat treatment after a desiccation process or desiccation etc. 

[0069] In this invention, the mean particle diameter of a secondary particle says the mean particle diameter of 
the secondary particle in the opening layer formed on the base material. The mean particle diameter of such a 
secondary particle observes the cross section and front face of an opening layer with an electron microscope, 
and is called for as the arithmetic average value (individual number average) in quest of the particle size of the 
secondary particle of 100 arbitration. 

[0070] Here, the particle size of the secondary particle according to individual observes the particle with an 
electron microscope, measures the area of the projection image, and is called for as a diameter when assuming a 
circle equal to the area. 

[0071] As a particle formed by the secondary condensation which can be used for this invention, although non- 
subtlety particles, such as a barium sulfate, a calcium carbonate, a zinc oxide, synthetic hectorite, and a silica, 
etc. are mentioned, especially a silica is desirable. 

[0072] When the particle itself tends to condense a silica particle by the hydrogen bond by the surface silanol 
group and it is made to condense under existence of a hydrophilic binder like especially this invention, 
comparatively loose condensation (flocculation) is formed and high voidage is attained. 
[0073] A silica particle is divided roughly into dry process and a wet method according to a manufacturing 
method. As a dry-process particle silica, the approach by the gaseous-phase method hydrolysis in the elevated 
temperature of silicon halide and the approach of carrying out heating hydride generation of silica sand and the 
corks with an arc process with an electric furnace, and smothering this are learned. Moreover, after the 
acidolysis of silicate generates active silica as a wet method silica, carry out a polymerization moderately, and it 
is made to condense and precipitate, and is obtained. 

[0074] In the record form of this invention, there is no crack at the time of the film formation nature of a coat, 
i.e., spreading desiccation of a coat, and a gaseous-phase method silica is the most desirable from the point that 
a sex with the film is good. 

[0075] The alumina denaturation silica processed in part with the alumina in the front face is also contained in 
the above-mentioned silica. 

[0076] moreover, the above — although mean particle diameter can also use together wet method silicas, 
calcium carbonates, etc., such as colloidal silica which is 3-200nm, in addition to the gaseous-phase method 
silica used preferably, it is good for especially a gaseous-phase method silica to contain [ of all particles ] 30 % 
of the weight or more preferably 20% of the weight or more. 

[0077] Although it is desirable in this invention that it is a primary particle with a mean particle diameter of 1 5nm 
or less, a primary particle 10nm or less is especially the most desirable from the height of glossiness and 
voidage. 

[0078] There are various approaches in forming the secondary particle which is made to condense the above- 
mentioned primary particle and has the mean particle diameter of 30-2O0nm. For example, change the pH of the 
dispersion liquid of a uniform primary particle, or once forming the homogeneity coat of an approach and a 
primary particle which the hydrophilic binder water solution which can consider weak coupling, such as hydrogen 
bond, as the approach and the particle which add inorganic ion and cause condensation of a particle is added 
[ coat ], and makes condensation cause, apply a condensation accelerator, or make it sink in, or there are a 
method of causing condensation by heat treatment etc., the approach of combining these approaches, etc. 



[0079] Moreover, like the above-mentioned, a mixing front with a hydrophilic binder, and after mixing, either after 
the time of spreading desiccation or desiccation can choose the optimal approach, and can carry out at the 
formation time of secondary floe. 

[0080] In the record form of this invention, as a hydrophilic binder used combining the above-mentioned particle, 
although polyvinyl alcohol and its derivative, polyalkylene oxide, a polyvinyl pyrrolidone, gelatin, hydroxyl ethyl 
cellulose, cull BOKIRU methyl cellulose, a pullulan, casein, a dextran, etc. can be used, it is desirable from the 
point of the film strength immediately after printing that the bloating tendency and the solubility over the high- 
boiling point organic solvent and water which ink contains use a low hydrophilic binder. 
[0081] In especially this invention, polyvinyl alcohol is desirable, and average degree of polymerization is 
[ average degree of polymerization ] 2000 or more polyvinyl alcohol most preferably 1000 or more especially. 
Moreover, especially whenever [ saponification / of desirable polyvinyl alcohol / 80 - 100% of ] is desirable 70 to 
100%. 

[0082] Although the particle for forming the opening layer of the record form of this invention and the ratio of a 
hydrophilic binder may change with the class of hydrophilic binder, the class of particle, the magnitude of the 
interaction of particle size, a hydrophilic binder, and a non-subtlety particle, etc., generally particles are 4-10 in a 
weight ratio to a hydrophilic binder. 

[0083] When the maximum delivery of the ink in which a ratio exceeds 30 capacity % to the high-boiling point 
organic solvent in ink especially, and ink exceeds 25ml per two 1m of record forms, as for the ratio of the non- 
subtlety particle to a hydrophilic binder, 5-10 are desirable at a weight ratio. 

[0084] It is desirable to add the hardening agent which can construct a bridge with said hydrophilic binder into 
the opening layer of the above-mentioned record form at the point of improving the film strength after printing 
which is amelioration of the film formation nature of an opening layer, the water resisting property of a coat, and 
the purpose of this invention. Inorganic hardening agents, such as an organic hardening agent which contains an 
epoxy group, an ethylene imino group, an activity vinyl group, etc. as such a hardening agent, chromium alum, a 
way acid, or way sand, are mentioned. 

[0085] Especially when a hydrophilic binder is polyvinyl alcohol, the epoxy system hardening agent which has at 
least two epoxy groups in a molecule, a way acid, or way sand is desirable. 1-200mg per above-mentioned binder 
[ hydrophilic ] 1g of additions of a hardening agent is 2-100mg preferably. 

[0086] Various kinds of additives can be made to contain if needed in the layer of the arbitration by the side of 
the ink receptiveness layer of the ink jet record form of this invention. 

[0087] For example, an ultraviolet ray absorbent given in JP.57-74193A a 57-87988 official report, and a 62- 
261476 official report, JP,57-74192,A, a 57-87989 official report, a 60-72785 official report, The fading inhibitor 
indicated by a 61-146591 official report, JP,1-95091,A, the 3-13376 official report, etc., An anion, a cation or the 
various surfactants of Nonion, JP,59-42993,A, The fluorescent brightener indicated by a 59-52689 official report, 
a 62-280069 official report, a 61-242871 official report, JP,4-219266,A, etc., Various well-known additives, such 
as lubricant, such as pH regulators, such as a sulfuric acid, a phosphoric acid, a citric acid, a sodium hydroxide, a 
potassium hydroxide, and potassium carbonate, a defoaming agent, and a diethylene glycol, antiseptics, a 
thickener, an antistatic agent, and a mat agent, can also be made to contain. 

[0088] Into the configuration layer of the arbitration by the side of the ink absorptivity of the record form of this 
invention, an alkali-metal weak acid salt the poly allylamine of publications, such as the poly cation 
polyelectrolyte of JP,56-84992,A, a basic latex polymer of JP,57-36692,A, JP,4-1 5744,B, JP,61-58788,A, and a 
62-174184 official report, and given in JP,61-47290,A etc. can be used more than a kind as a deck-watertight- 
luminaire-ized agent of an image. 

[0089] The amount of the spreading solid content by the side of the ink recording surface in the ink jet record 
form of this invention has in general desirable 5-40 g/m2, and its 10 - 30 g/m2 is more desirable. In addition, 
from the field of prevention of the curl after record image formation, it is good to form as thinly as possible. 
[0090] Moreover, 40 - 80% of the voidage of the ink absorption layer of a record form is desirable. When voidage 
is less than 40%, in order to secure required void volume, the thickness of an ink absorptivity layer increases too 
much, and the crack of an ink absorptivity layer and an adhesive property with a base material tend to become a 
problem. On the other hand, when voidage exceeds 80%, there is an inclination to become easy for the 
reinforcement of the coat after printing which is the effectiveness of this invention to fall. It is the range whose 
voidage is 50 - 70% preferably. 

[0091] Moreover, although the desiccation thickness of an opening layer is mainly determined by said voidage 
and void volume, its 25-55 micrometers are especially more desirable than the viewpoint of crack prevention of 
a coat 20-60 micrometers. 

[0092] Voidage is expressed with the following formulas from the desiccation thickness of void volume and an 
opening layer here. 

[0093] Voidage (%) =100x (void volume (ml/m2) / desiccation thickness (micrometer)) 

However, when void volume measures the ink absorptivity layer side of a record form by the approach indicated 



i by the liquid absorptivity test method (Bristow law) of J.TAPPI paper pulp test-method No.51 -87 paper and the 
paper board by this invention, absorption time amount is expressed with the amount of liquid transition in 2 
seconds (ml/m2). In addition, although the liquid used at this time is pure water (ion exchange water), in order to 
make distinction of measurement area easy, less than 2% of water soluble dye may be contained. 
[0094] In order to adhere at the time of piling up immediately after curl prevention or printing to the opposite 
side and to raise prevention and ink-proof imprint nature further, as for the ink absorptivity layer side of the 
record form of this invention, it is desirable to prepare the back layer of various classes. 

[0095] Although the configuration of a back layer changes also with the class of base material, thickness, and 
the configuration and thickness of an ink absorptivity layer, generally a hydrophilic binder and a hydrophobic 
binder are used. The range of the thickness of a back layer is usually 0.1-10 micrometers. 

[0096] Moreover, it adheres to a back layer as other record forms, and-izing of the front face can be carried out 
[ split face ] to prevention, note nature amelioration, and a pan for conveyance nature amelioration within an ink 
jet recording device. A well-known particle organic [ an organic particle size is 2-20 micrometers ], or inorganic 
is preferably used for this purpose. 

[0097] In the ink jet record approach of this invention, the thing of the amount [ in / in said void volume which a 
record form has / the maximum ink discharge quantity ] of high-boiling point organic solvents which it has 3 or 
more times is required. 

[0098] Here, the maximum ink discharge quantity is an amount from which the amount of ink breathed out by per 
two 1m of record forms becomes max in the conditions which say the amount of maximum regurgitation ink at 
the time of recording the usual full color image, and record the usual image. When the case where, as for this, 
the maximum concentration of the ink of a specific color is formed according to the ink regurgitation conditions 
of a recording device becomes the maximum ink discharge quantity, Although there may be various cases when 
the case where black is formed by further 3 colors when the case where the color formed by some two specific 
colors is formed becomes a maximum delivery becomes a maximum delivery It has set to this invention, and 
even if it is the case of a gap, it is necessary to make it 3 or more times of the amount of openings to the 
amount of high-boiling point organic solvents in the amount of the maximum ink. 

[0099] When the reinforcement of the coat after printing becomes inadequate to the amount of high-boiling point 
organic solvents in the amount of the maximum ink when the amount of openings is less than 3 times, or paper is 
piled up, and saved especially by the high-humidity condition, it becomes easy to imprint a color. 
[0100] Next the water-soluble ink used for the ink jet record approach of this invention is explained below. 
[0101] The water-soluble ink used for this invention is usually water soluble dye and a solvent object and a 
record liquid that consists of other additives. Although water soluble dye, such as direct dye well-known as 
water soluble dye at an ink jet, acid dye, basic dye, reactive dye, or a food dye, can be used, direct dye or acid 
dye is desirable. 

[0102] Although it becomes as a subject, when liquid ink dries water, in order that a color may deposit and the 
solvent of water color ink may prevent the blinding in a nozzle tip or an ink supply path, a high-boiling point 
organic solvent with the boiling point liquefied above about 120 degrees C is usually used at a room temperature. 
A high-boiling point organic solvent needs to have a high miscibility to water, while it is required that it should 
have vapor pressure far lower than water, since it has the operation which formed elements, such as a color, 
deposit and prevents generating of a big and rough sludge when water evaporates. 

[0103] such a purpose — as a high-boiling point organic solvent — the organic solvent of a high-boiling point — 
usually — many — use — now, ** as an example Ethylene glycol, propylene glycol, a diethylene glycol, 
Triethylene glycol, a glycerol, the JICHIREN glycol monomethyl ether, The diethylene-glycol monobutyl ether, the 
triethylene glycol monobutyl ether, The glycerol monomethyl ether, 1 and 2, 3-butane triol, 1 and 2, 4-butane 
triol, Alcohols, such as 1, 2, 4-pentanetriol, 1 and 2, 6-hexane triol, thiodiglycol, triethanolamine, and a 
polyethylene glycol (average molecular weight is about 300 or less), are mentioned. Moreover, 
dimethylformamide, N-methyl pyrrolidone, etc. can be used also besides having described above. 
[0104] Also in the high-boiling point organic solvent of these many, the low-grade alkyl ether of the polyhydric 
alcohol of polyhydric alcohol, such as a diethylene glycol, triethanolamine, and a glycerol, and the triethylene 
glycol monobutyl ether etc. is desirable. 

[0105] As an additive of others which water color ink contains, a pH regulator, a sequestering agent an 
antifungal agent, a viscosity controlling agent, a surface tension regulator, a wetting agent a surfactant a rusr- 
proofer, etc. are mentioned, for example. 

[0106] In order that the wettability to a record form may make water-coloiHnk liquid good, it is the purpose 
which stabilizes the regurgitation from an ink jet nozzle, and in 25 degrees C, it is desirable to have the surface 
tension of 28 - 40 dyne/cm within the limits preferably 25 to 50 dyne/cm. 

[0107] Moreover, the viscosity of water color ink is usually 2.5 - 5cp preferably two to 8 cp in 25 degrees C. 
[0108] The range of pH of water color ink is usually 4-10. 

[0109] In the ink jet record approach of this invention, since the diameter of the minimum dot with a diameter of 



about 20-60 micrometers is obtained in the record paper as a minimum liquid ink drop in the case of the 
capacity of 1-30x10~3nl, it is desirable. The color-print printed with such a diameter of a dot gives a high- 
definition image. It is the case where the drop which has the volume of 2-20x1 0-3nl preferably is breathed out 
as the minimum drop. 

[0110] Moreover, in the method recorded about a Magenta and cyanogen at least in the ink whose concentration 
is two kinds from which said water-soluble ink differs more than twice respectively, since low-concentration ink 
is used, it is hard coming to carry out discernment of a dot in the highlights section, but this invention can be 
applied, also when this recording method is adopted. 

[0111] In the ink jet record approach of this invention, as the record approach, various kinds of well-known 
methods can be used conventionally, and the detail is indicated by the trend (the volume for Koichi Nakamura, 
March 31, Heisei 7, the Japan science-information incorporated company issue) of for example, an ink jet record 
technique. 

[0112] In the Inkjet record approach of this invention, combining suitably approaches, such as making [ many / 
as possible ] thickness for the void volume of the record form which lessens the amount of maximum 
regurgitation ink as much as possible which lowers the ratio in the ink of a high-boiling point organic solvent, the 
approach of making void volume to the amount of high-boiling point organic solvents in the amount of the 
maximum ink 3 or more times sets up the optimal conditions, and is chosen. 

[0113] In this invention, if the amount of organic solvents which remains in the opening layer after printing 
exceeds one third of void volume, as described above, the film strength immediately after printing will tend to 
fall, and will become. Ink with the high content of a high-boiling point organic solvent (for example, ink containing 
the high-boiling point organic solvent more than 40 capacity %) is used. Although the amount of residual organic 
solvents needs to create to a sake more [ far ] void volume than the void volume needed for absorbing ink 
completely in the case of printing also in the location which carried out the maximum ink regurgitation making it 
be 1/3 or less [ of the amount of openings ] In this case, it will be necessary to thicken thickness of an ink 
absorption layer superfluously, and becomes easy to produce a crack etc. In this invention from this viewpoint, 
30% or less is desirable 35% or less by capacity especially as an amount of ink solvents. 

[0114] On the other hand, although the minimum of the content of a high-boiling point organic solvent is decided 
from mainly giving blinding, the optimal viscosity, and surface tension to ink etc., it is desirable to contain more 
than 15 capacity % preferably more than 10 capacity % mainly from a viewpoint of blinding prevention. 
[0115] the solvent whose amount when the high-boiling point organic solvent ratio in ink being expressed with 
capacity % of the high-boiling point organic solvent which ink contains here, for example, measuring by the high- 
boiling point organic solvent independent is 10ml — ink 100ml — when contained in inside, it should display as 
10% Moreover, when a high-boiling point organic solvent is two or more kinds, the ratio of each high-boiling point 
organic solvent is added and expressed. 

[01 16] The most effective approach of lessening the amount of maximum regurgitation ink as much as possible is 
making the diameter of a dot as small as possible. In order to lose the white omission of the maximum 
concentration region, the number of dots per unit area increases, as the diameter of a dot becomes small, but 
the capacity per dot decreases conversely, and since there is more this reduction than the increment in the 
number of dots, the amount of ink to a record form usually decreases. Consequently, the thickness needed as 
void volume is also mitigated. 

[0117] Therefore, since the amount of ink printed by the record form decreases with reduction of the diameter 
of a dot, it is desirable that the diameter at the maximum equator (diameter when assuming a circle equal to this 
in quest of the dot area when a single dot is printed in monochrome ink) of the dot used in this invention in a 
maximum-density region sets 80 micrometers or less especially to 60 micrometers. 

[0118] Furthermore, that it is easy to cause a crack by the impact from the outside etc. with under the handling 
at the time of, as for thickness becoming carelessly and thick although the effectiveness of this invention is 
easy to be acquired the more the more there is much void volume, the brittleness of a coat deteriorating, and 
being a desiccation process at the time of manufacture, or it being damp, and saving, other papers, a writing 
implement, etc., it becomes, or an adhesive property with a base material tends [ further ] to fall, and it 
becomes. Especially, as for the crack at the time of manufacture, it is desirable to make desiccation thickness of 
a coat as thin as possible in many cases with the fall of gloss, since the effect on image quality is also 
comparatively large. 

[0119] As mentioned above, as mentioned above, 40 to 80%, the voidage of a coat is 50 - 70% preferably, and it 
is most desirable to make it void volume become the 3 to 4 times as much range as the amount of high-boiling 
point organic solvents at the time of the maximum ink regurgitation. Especially use of the hardening agent which 
constructs a bridge in the hydrophilic binder of a coat for this purpose is desirable. 



[Translation done.] 
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3.ln the drawings, any words are not translated. 



EXAMPLE 



[Example] Although the example of this invention is given and explained below, this invention is not limited to 
these examples. 

[0121] It was obtained by the gaseous-phase method example 1 mean particle diameter is about 7nm, and 150g 
of primary particle silica powder was added in 1000ml of pure water, the high-speed homogenizer distributed, and 
pale clear dispersion liquid were obtained. Next, in this silica water dispersion (I), average degree of 
polymerization added gradually 2% polyvinyl alcohol water-solution (II) (ethyl acetate is contained for surface 
active agent -1 8% of the weight 0.1% of the weight)1 250ml whenever [ saponification / whose ] is 88% by 3500. 
Subsequently, 20ml of 4% way sand water solutions was added as a hardening agent, the high-speed homogenizer 
distributed, and white translucent-like coating liquid was obtained (this liquid is 6 times in a weight ratio to 
polyvinyl alcohol about a silica). 

[0122] Next, the paper base material which covered both sides of the stencil paper of 170 g/m2 with 
polyethylene (an anatase mold titanium dioxide is contained 13% of the weight in the polyethylene layer by the 
side of 240 micrometers in thickness, and a recording surface.) the back layer which makes solid content Tg=65 
degree C acrylic latex resin at a rear-face side, and is contained two times 0.3 g/m by making into a mat agent 
the silica 0.6 g/m2 and whose mean diameter are about 13 micrometers — having — it prepared. 
[0123] For 95.2% and surface glossiness (75-degree specular gloss), the opacity of the above-mentioned 
polyethylene covering paper is 2.5mm of criteria length about the wave filtration waviness curve drawn on with a 
cut-off value [ of 0.8mm ] acquired from the cross-section curve when measuring the field by the side of an ink 
absorption layer 90.3% according to JIS-B -0610 conditions, wave filtration max — 100 point of measurement of 
the arbitration when measuring a wave — max — the number of points 6 micrometers or more was [ the wave ] 
one, and the ten-point average of roughness height of the Beck smoothness of the field by the side of 1.3 
micrometers and an ink absorption layer was 2100 seconds. 

[0124] The 40-degree C coating liquid obtained as mentioned above was applied to the recording surface side of 
the above-mentioned polyethylene covering paper, and was made to once cool so that spreading coat 
temperature may turn to 15 degrees C or less (for 20 seconds). Subsequently, the 25-degree C wind was 
sprayed for the 20-degree C wind for 30 seconds, for 60 seconds and a 45 more-degree C wind were sprayed 
for 30 seconds and for a 35-degree C wind one by one for 120 seconds, it dried, 25 more degrees C and the 
ambient atmosphere of 50% of relative humidity were passed for 30 seconds, gas conditioning was carried out, 
and the record form -1 was produced. 

[0125] Next, in the record form -1, the silica was changed into the thing and the 20nm thing whose primary 
particle size is 13nm, and the record form -2 and the record form -3 as well as the record form -1 were 
produced. 

[0126] The record form obtained as mentioned above was saved for five days at 38 degrees C and 40 - 60% of 
relative humidity. 
[0127] 
[Formula 1] 

Na0 3 S— CHCOOC 8 H 17 
CH 2 COOC 8 H 17 

[0128] The above-mentioned record form - About each of 1-3, the mean particle diameter of desiccation 
thickness and a secondary particle, void volume, and glossiness were measured, and the result shown in Table 1 
was obtained. 

[0129] In addition, the mean particle diameter of a secondary particle observed the front face of each record 
form with the electron microscope, asked for the particle size of each particle as a diameter when assuming a 
circle equal to the area in quest of the projected area about 100 particles of the arbitration of each record form, 
respectively, and asked for the mean particle diameter of the secondary particle of each record form as an 



. arithmetic average of the particle size of 100 particles. 
[0130] Moreover, the Kumagaya Riki Kogyo K.K. make and a Bristow testing-machine II mold (pressure type) 
were used for void volume, and it calculated the amount of transition for [ contact time ] 2 seconds as void 
volume. 

[0131] Glossiness measured the specular gloss 75 degrees with the deflection photometer (VGS-101DP) by 
Nippon Denshoku Industries Co., Ltd. 

[0132] On the other hand, the ink of the following presentations was adjusted as an object for ink jet recording 
ink -1. 

[0133] [Recording ink -1] 

Yellow ink Y-1 (high-boiling point organic-solvent ratio: 19.7%) 

C. L direct yellow 86 2.1 g Diethylene glycol 15.3ml Glycerol 4.4ml 100ml is made with pure water (ion exchange 

water). 

[0134] 

Magenta ink M-1 (high-boiling point organic-solvent ratio: 21.2%) 

The following Magenta color -1 1.8g Diethylene glycol 13.1ml Glycerol 8.1ml 100ml is made with pure water (ion 

exchange water). 

[0135] 

Cyanogen ink C-1 (high-boiling point organic-solvent ratio: 20.3%) 

C. L direct blue 199 2.8g Diethylene glycol 13.1ml Glycerol 7.2ml 100ml is made with pure water (ion exchange 

water). 

[0136] 

[Formula 2] 




[0137] the above-mentioned liquid ink was used and ink jet record of the regurgitation consistency was carried 
out by 720dpi (regurgitation spacing = about 35 micrometers) record form-1-3 by the on-demand mold ink jet 
recording head (diameter =of nozzle25micrometer, and each ink — drop diameter = — about [ about 27 
micrometers and / drop volume = ] — regurgitation conditions were adjusted, respectively so that it might be 
set to 10x10-6microl.) which makes ink breathe out with a piezo trembler. The amounts of maximum 
regurgitation ink at this time were about 8.1 ml/m2 per ink 1 color. The amount when carrying out the maximum 
regurgitation of yellow, a Magenta, and the cyanogen ink to coincidence is 24.3 ml/m2. 

[0138] The above-mentioned record form - The following approaches estimated the film strength after drying 
and printing using 1-3, and ink jet recording ink. 

[0139] (1) After saving [ in coincidence ] each color of yellow, a Magenta, and cyanogen for 30 minutes after 
printing on the highest regurgitation conditions with the drying above-mentioned ink jet printer at 23 degrees C 
and 65% of relative humidity, the paper of fine quality of 80 g/m2 was saved in piles 200 sheets one whole day 
and night, and ink imprint nature was investigated on the following criteria. 
[0140] 

O : completely — imprint-less O: — although the marks of an imprint of a color remain slightly, the image 
itself is hardly changeful — **:imprint trace is large, the adhesion of x:paper and an ink absorptivity layer from 
which a front face will be in a devitrification condition is large, and an image cannot remove paper finely, either - 
- after printing, after saving on the same conditions for 24 hours, the same evaluation was also doubled in piles 
and paper was performed again. 

[0141] (2) After leaving it for after [ solid printing ] two days of 3 color coincidence on the same conditions as 
drying evaluation of the film strength after printing (1), the continuation load (0-100g) be applied to the sapphire 
needle whose tip be 0.3mm in 23 degrees C and the environment of 80% of relative humidity using the **** 
strength test machine (Hayden try BOGIA, new east science incorporated company make), the film strength be 
examined, and it asked for the reinforcement by which a coat be destroy as a film strength. 
[0142] If it is 30g or more in general by this evaluation approach, it can be said that it has the practically 
sufficiently high film strength. 

[0143] The above-mentioned result is shown in Table 1. 



[0144] 
[Table 1] 
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[0145] Secondary floe is a record form although glossiness is falling greatly exceeding [ when the record form -3 
is used from the result shown in Table 1 ] 200nm. - Each of 1 and 2 has high glossiness. It turns out especially 
that it has high glossiness in the record form -1 whose particle size of a secondary particle is 100nm or less. 
[0146] On the other hand, it is a record form. - In 1-3, in ink jet record of this example, each has the 4.9 to 5.1 
times as many opening as this to V/H of high-boiling point organic solvents, i.e., the amount at the time of the 
maximum ink regurgitation, and it has drying [ good ]. 

[0147] As mentioned above, record form - If the record approach of this invention using 1 and 2 is followed, it 
turns out that it is compatible in the high film strength after high glossiness, drying [ good ], and printing. 
[0148] The ink jet recording ink -1 used in the example 2 example 1 is changed into the following recording ink - 
2, the amount of drops breathed out from a head is adjusted so that it may become the same amount as an 
example 1, and it is a record form. - The result which evaluates the film strength after drying and printing like an 
example 1 using 1-3, and is shown in Table 2 was obtained. 
[0149] [Recording ink -2] 

Yellow ink Y-2 (high-boiling point organic-solvent ratio: 26.3%) 

C. I. direct yellow 86 2.1 g Diethylene glycol 22.3ml Glycerol 4.0ml 100ml is made with pure water (ion exchange 

water). 

[0150] 

Magenta ink M-2 (high-boiling point organic-solvent ratio: 29.8%) 

Magenta color -1 1.8g Diethylene glycol 22.0ml Glycerol 7.8ml 100ml is made with pure water (ion exchange 

water). 

[0151] 

Cyanogen ink C-2 (high-boiling point organic-solvent ratio: 29.7%) 

C. I. direct blue 199 2.8g Diethylene glycol 24.6ml Glycerol 5.1ml 100ml is made with pure water (ion exchange 

water). 

[0152] 

[Table 2] 
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[0153] [t is a record form, even if it makes the amount of ink solvents increase and void volume falls to about 3.5 
to 3.6 times of the high-boiling point organic solvent at the time of the maximum ink regurgitation from the result 
shown in Table 2. - If the record approach of this invention using 1 and 2 is followed, although the film strength 



. immediately after printing will fall a little rather than an example 1, it is in the level which should be satisfied 
enough practically. 

[0154] The ink jet recording ink -1 used in the example of comparison -1 example 1 is changed into the following 
recording ink -3, the amount of drops breathed out from a head is adjusted so that it may become the same 
amount as an example 1, and it is a record form. - The result which evaluates the film strength after drying and 
printing like an example 1 using 1-3, and is shown in Table 3 was obtained. 
[0155] [Recording ink -3] 

Yellow ink Y-3 (high-boiling point organic-solvent ratio: 36.4%) 

C. L direct yellow 86 2.1 g Diethylene glycol 31.8ml Glycerol 4.6ml 100ml is made with pure water (ion exchange 

water). 

[0156] 

Magenta ink M-3 (high-boiling point organic-solvent ratio: 37.8%) 

Magenta color -1 1.8g Diethylene glycol 32.6ml Glycerol 5.2ml 100ml is made with pure water (ion exchange 

water). 

[0157] 

Cyanogen ink C-3 (high-boiling point organic-solvent ratio: 37.2%) 

C. L direct blue 199 2.8g Diethylene glycol 31.3ml Glycerol 5.9ml 100ml is made with pure water (ion exchange 

water). 

[0158] 

[Table 3] 
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[0159] This example of a comparison is a record form although it is the case where it is made 3 or less times to 
the high-boiling point organic solvent at the time of the maximum ink regurgitation. - Both 1-3 are known by that 
drying falls more greatly than examples 1 and 2, and is in the level from which the film strength after printing also 
gets worse in the high record form of especially glossiness, and may produce a problem practically. 
[0160] Record form produced in the example 3 example 1 - Humid thickness is made to increase by about 20% in 
1-3 using each coating liquid, respectively, and it is a record form. - It is a record form like 1-3. - 1A, 2A, and 3A 
were produced. 

[0161] Secondary particle particle size, desiccation thickness, void volume, and glossiness were measured like 
the example 1. 

[0162] Inkjet record was performed using the recording ink which, on the other hand, used the ink JIETO 
recording apparatus used in the example 1, and was used in the example 1 of a comparison as recording ink, and 
the film strength after drying and printing was investigated like the example 1. A result is shown in Table 4 
[0163] 
[Table 4] 
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[0164] Although desiccation thickness and void volume increase in proportion [ almost ] to humid thickness by 
increasing the humid thickness at the time of spreading from Table 4, there is an inclination for glossiness to fall 
a little. 

[0165] This will be because the crack of the letter of a crack slight on the front face of an ink absorptivity layer 



_ has arisen at the time of spreading desiccation, if it sees in a detail. 
[0166] Record form whose mean particle diameter of a secondary particle the film strength after drying [ good ] 
and printing is maintained when the amount of openings of a record form exceeds 3 times of the amount of high- 
boiling point organic solvents at the time of the maximum ink regurgitation, and is moreover 200nm or less even 
if it is the case where the ink which contains a high-boiling point organic solvent by high concentration from the 
result of Table 4 is used - When 1 and 2 are used, it turns out that high glossiness is also attained. 
[0167] In the ink JIETO recording apparatus used in the example of comparison 2 example 1, regurgitation 
conditions were changed into the head adjusted, respectively so that the diameter of a drop by which diameter 
=of nozzle30micrometer and each ink are breathed out might be set to about 32 micrometers and drop volume = 
abbreviation 18x10-6microl in an ink jet recording head (recording ink used what was used in the example 3). 
Moreover, record form which used the regurgitation consistency in the example 3 by 600dpi (regurgitation 
spacing **42micrometer) - Inkjet record was carried out at 1 A-3A. The amounts of maximum regurgitation ink 
at this time were about 10.2 ml/m2 per ink 1 color. The amount when carrying out the maximum regurgitation of 
yellow, a Magenta, and the cyanogen ink to coincidence is 30.6 ml/m2. 

[0168] The film strength after drying and printing was evaluated like the example 1, and the result shown in 
Table 5 was obtained. 
[0169] 
[Table 5] 
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[0170] Moreover, since the discharge quantity as [ whole ] a record form increased even if it made regurgitation 
spacing correspond to this and the amount of openings became 3 or less times according to increase of the 
diameter of a drop to the amount of high-boiling point organic solvents at the time of the maximum ink 
regurgitation even if it used the record form and recording ink which were used in the example 3 from the result 
of Table 5, the film strength after drying and printing fell. 

[0171] Record form produced in the example 4 example 1 - Record form to which each humid thickness was 
made to increase by about 40% in 1-3 - It is a record form about 1B-3B. - It produced like 1-3. 
[0172] Record form - The result of the particle size of the secondary particle of 1B, 2B, and 3B, void volume, 
and glossiness is shown in Table 6. 

[0173] Furthermore, the ink jet recording device used in the example 2 of a comparison estimated it the example 
2 of a comparison similarly using the recording ink used in the example 1 of a comparison, and the result shown 
in Table 6 was obtained. 
[0174] 
[Table 6] 
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[0175] From the result of Table 6, although the amount of openings increases according to the further increase 
of spreading thickness, glossiness falls further. However, record form - If it is 1B and 2B extent, although it is ir 
the level which can be permitted somehow practically, the gloss of 3B is extinguished completely and has 
become the so-called mat side. 

[0176] Moreover, if the film strength after drying or printing is measured against examples 1 and 2, although it 
will fall from the result of Table 6, the good result is shown if compared with the examples 1 and 2 of a 
comparison. 

[0177] Record form produced in the example 5 example 1 - Record form which does not add way sand as a 
hardening agent in 1-3 - 1G 2C and 3H 



[0178] It is a record form except having changed the polyvinyl alcohol concentration of a water solution (II) to 4% 
in the record form produced in the example 1. - Record form-tD. 2D, and 3D were produced like 1-3. 
[0179] Record form produced in the example 1 - It is a record form except average degree of polymerization 
having changed polyvinyl alcohol into the polyvinyl alcohol whenever [ saponification / whose ] is 88% in about 
1700 in 1-3. - It is a record form like 1-3. - 1E, 2E, and 3E were produced. 

[0180] Moreover, record form produced in the example 1 - In 1-3, a 70-100-degree C wind is sprayed, and it 
dries, without cooling after applying in the polyethylene covering paper at the time of desiccation, and is a record 
form. - 1 F, 2F, and 3F were produced. 

[0181] Desiccation thickness, void volume, and glossiness were investigated for each above-mentioned record 
form like the example 1. A result is shown in Table 7. 

[0182] On the other hand, the film strength after drying and printing was investigated like the example 2 using 
the recording ink used in the example 2. A result is shown in Table 7. 
[0183] 
[Table 7] 



sstmt 




( u rn) 


(ml/m 2 ) 


(96) 


V/H 




ft « 14 




30#& 


24P#ffl» 


1 C (*«PJ) 


60 yum 


41 


24.4 


59 


3.5 


em 


@ 


© 


50g 


2C (*f6W 


140/um 


! 42 


24.0 


57 


3.4 


4996 


@ 


@ 


50g 


ac warn) 


230 (im 


41 


24.7 


60 


3.5 


1196 


© 


© 


60 g 


i d omm) 


50/um 


37 


17.9 


48 


2.6 


7396 


X 


A 


tOg 


2D otew 


130 nm 


38 


18.3 


48 


2.6 


5996 


X 


A 


lOg 


3D ivu&m 


220 mm 


37 


18.4 


50 


2.6 


3696 


X 


A 


20 g 




60 mm 


40 


24.6 


62 


3.5 


5596 


© 


© 


60 g 


2E (*ffiBJJ) 


140/um 


41 


25.7 


63 


3,7 


4396 




© 


80s 


3 E (tttttt) 


230 /j m 


41 


25.9 


63 


3.7 


896 


© 


© 


>100g 


i f (Memo 


S0/um 


35 


17.8 


51 


2.5 


5196 


X 


A 


10g 


2 f (.imm 


140 m m 


36 


18.3 


51 


2.6 


4096 


X 


A 


lOg 


3F (Mcm.m 


230 /xm 


36 


19.5 


54 


2.8 


1096 


X 


O 


30g 



[0184] It is a record form when way sand is removed as a hardening agent from the result of Table 7 (record 
form - 1C-3C). - Although the film strength after printing and glossiness are falling a little as compared with 1-3, 
void volume and drying hardly change. 

[0185] Although glossiness improves when the amount of the polyvinyl alcohol used is doubled in the record 
form -1 and the ratio of the hydrophilic binder to a non-subtlety particle is lowered to one half, about 2/of void 
volume is set to 3, the void volume to the amount of high-boiling point organic solvents becomes 3 or less times, 
and the film strength after drying or printing is falling greatly. 

[0186] In the record form -1, although glossiness is ******(ing) when polyvinyl alcohol is changed into the lower 
thing of average degree of polymerization, when way sand is removed in general, it has drying [ near ] and a near 
film strength. 

[0187] Drying and a film strength not only got worse, but by the sample which carried out stoving, without 
cooling after applying in the case of manufacture of the record form -1, and making it set, void volume fell and 
the glossy fall accompanying a crack was accepted. 
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^5Hfeo L L D P E^>tfVyu t°U v# fc— SB^ffli"* r 
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[0047] >??g&mm<D78}) ^u^m\^- 

#£L<l:fc5- 1 5fii%-Cfo5 0 
[0 0 4 8] tfy ^^U^»»fi3t^i: ITffll^ 

[oo4 9] wMcDmMcotfy ^^xD^mm^ >- 

0 — 3 0 /imOgSffl-efcSo 

[0050] jem-Lbe^ y ^ uyWlS^n^T 

[0 0 5 1]® 5lo3I>9^$ : J IS-P-8113 
T^^^ix5^*-e^f^^2 7!;^3 0kg, Wttfofr 
17??1I2 0 k gX*hZ>Ztl>m&^\ 

[0 0 5 2]® J I S-P-81 16 

l 0M3 0 0 g, mjjfafr 
2 0 7h^A 0 0 gtf^^L^ 



[0053]® 20-4 00g/l0 

0 Ll\ 

[0 0 5 4] ® ffifg^tt^ 1 0 3 k g f / c m 2 
© : J I S-P-8 1 1 9CS^n^-< 

^¥W5 00fWi, #Kl 0 0 0#JW±^iR 

[0 0 5 5] ® 3lSfi£ : J IS-B-0610 \Z& 

0. 8mm<D&ftxm*ftZ%&oteV&m\^\,^X, 
S2S^2. 5mm£ LT ^St*;*: ? *a 9 <£r$J5t Lfc <h # 
-^^flES^PJ^l 0 Offl-CS^^^^^e /im« 

[0 0 5 6] ® : J I S Z - 8 7 4 1 IZM 

7££frtcJjj£X6 0SZ<DftmxM7£Vtz&f, 3 0 %JW 
±, #;£L<te7 0%«±, ^#4L<I190%J^ 

[0057]® ^®a^« 

[0 0 5 8] 



: J IS-Z-8722C 
IS — Z — 8 72 9 ^££o 



(a", b*> (i (-2, 2) . (4. 2) . (4. -8> 



[00 5 9] ® ^F@^« : JIS-P-8138CI 
M£nttfeXW\7£Vtzt%\Z5 0%J^_b. #{19 0% 

[0060] ^£^£i&s-r 5 ^ y ^- 4 ^m<om 

mm 5 — 5 0 jum, fff L<li2 0-4 0juinTfe 

[006 1] mJlS^^J?:^^ 100-300 M itu 
£jRfcb< 111 3 0 — 2 5 0 jimXhZo 

[0062] ±m&m3Lf$#t^^?%:m 



[0 0 6 3] ^Wc^Tte, ^W±\zmyK^<4 

>-?—h 3 0-2 0 0 nmO^J^l£*1-£ 2&»& 

[00 6 4] s^-ti^Tktt^w 1 ^mm- 

3 0 - 2 0 0 n ra^) 1 fttf^ffl^/^^^^ rc r> & 



40 



50 



[00 6 51 2 0 0nra^ai^^tMtt 

[00 6 6] — *\ 3 0 nm*^§c7)ip^@$:^-r^ 2 
V > 5 r t 1 £ *£<di& 9 feV 

[00 6 7] rcT^&^&T-li, 2&3&^J;9il^ 

ltl/5-1/20 (Dfe^cD 1 &^£?g*$itT^ 

tstizhoxfoztK ^mz^^xnifrftL+tisX 

3-15 nm^l^-iF^@A$it6<7)^$j:^^v\ 
[006 8] 21[k / &^<DmM&&mj&-tZ><D 

>r <b l t m^m *mwt'tz>mz2 ma 
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[0069] **w»r*5v^Ttt, 2imm.*<D¥-%>*m 

[0 0 7 0] m*\<0 21fcfflb*<DlgLm\±^ "£(D 

[0 0 7 1] *«W^ttfflt?#5 2*«*"C»fifc$ixfc 

ift^tLTtt, s»^y?^ sfe«fb 

[0 0 7 2] is}) #m^\*Wm<Dis7 /l"Xfc:J:5 

[0073] i/» ^u^n^mmz X 5 *fcSS£i:«5fc 20 

[0074] ^m<owmmm^^x\±Am<omm 

[0 0 7 5] ±fB'>y**ctt-tO*ffiSrr/u^i-e— 

[0 0 7 6] X, ±gE»*b<fflV^n5*ffijS6S/y^ 
EXftl^ ¥>%9%m&3'^2 0 0 nmco^n^^u^y # 

[0 0 7 7] *5SKJC*3V *T«: 1 5 n mWT<0¥« 
0 1»*SW*5r *J»*#SUr\tf % #^10nm)^ 
1 fttWft^F-^JtiRtt t K $ *^ b * b 40 

[0 0 7 8] ±Kl&«C^fc^$-frT3 0-2 0 0 n 

>r^^-**»S:aaoLT!^SriBc:S*5*tt, life 
*8x, *>5tM±Ctte>^*ft«:ffi*-&fc^:5^ffi^sfc so 
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[0079] ^fc, 2itkm&&*<DMfmj&temm<oz; 

[00 8 0] *36W^|E«««^*5V^T, ilBtWSFF-J: 

Mfy&ttxm^^hftzmfcm'U zs?—t ltil 
*-*iNf h\ ^y tf^A-fn y k^, -t?9?->\ t kp 

[00 8 1 ] &¥£mX\±ft\Z7g }) \?z=.jls7j\s^—J\sfim 
£L<, tn?iSl^lOOOH± % *fc£F3:L 
< te^fi^*^ 2 0 0 0^_h(7)^y t^;U7^^-/U 

Sli7 0-ioo% »l:8 0-ioo%*if$u^ 0 
[00 8 2] *5!W(OEftffl«(7>^BS«Sr^i-Sfc» 

1 0-Cfo5o 

[0083] #tc-r * co mw>&^mmmiz ttm& 3 

ffllftl m 2 Mifc9 2 5ml <t 5 tt»S*:tt** 

1 0^5»* LV\ 

[00 84] JifBIESffltt^gSERS^t-ttStrfBiHTKtt^^ 

>f ^ ^ - 1 mm w# ^ £ ?sj d -r « <d mm <om 

[00 8 5] jR^tt'M V^-^S^y tf^/UTyu^-yU 

»*bv^ 0 «ffl^^3^*tt±iB«7Ktt^>f 1 g 

l-20 0mg, L< 14 2 — 1 OOmg-Cfc 

[0 0 8 6] ^mm<0^f > h8E«ffi»^>f 

[00 8 7] m*-\i. #^BBS 5 7-7 4 1 9 3 
1^5 7-8 7 9 8 8^«STO6 2-2 6 1 4 7 6^- 
^«»wfE<fi(0^j»K«X»I, #MBS5 7- 7 4 1 9 2 
1H5 7-8 7 9 8 9 #^«, ^6 0-7 2 7 8 5^ 
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'An, K61-146591 <&ffl¥- 1-950 

9 i %-£mRv<m3- 1 337 6%-&m%-\ctm.£ixx 

#S#ffiStt?fiJ. #WBS 59-42993 -§->2tffi, If?] 5 
9-5 2 6 8 9 1^)62-280069 ^-'AW., 

15161-242871 ■§-^$BtJJ:t>'#^¥4 -2 1 9 2 

6 6^«*jti^E«i$ix-cv^**Jte3W, aak. y^ 
~*m<nmmM. mmm. mum. mmm±m, ▼yh « 

[0 08 8] *^MrofH^ffiiK<0-f Rl&tefMOftS: 
W*t$Jl<pl£l±. m<aibMt:*!£ bT#B8BS5 6-8 

4 9 9 2JH&®t<n#})i}?-*>iKft=f-mmit, mm«8 5 

7-3 6 6 9 2^-^<75^St47^y^^.JKy^— , # 
^¥4-1 5 7 4 4^fg N #HS?Bg6 1-5 8 7 88^ 
<&$8, P162-1 74184 4§-4*$R«SE|E«£>5tf DTH/U 
7? y, #B8BS 61-47290 -5§-2t$BE*c<£>T^;t7 y 

[008 9] *JfflJM^fx}- hEftfliittfciStt* 20 
^V^iE^ffi{aiJ<0^@ff^(7?fi:liStfe5~4 0 g/m 
2 /^?*L<, 10~3 0g/ra 2 ;5!J;!3lfSU\ 

[0090] ^7t, mmmm<o^^^^m<D^m\i 
4o~8o ut \ §si»*as 4 o %mm<om&iz 

* «j ^-Tt \, — #3S*sfr5S 8 0 

L-^-t-<<c*ffir6]*s«fe5„ if* l< m&i&m&s o~7 

0%W®HT-fcS„ 

[009 1] *fc, ^^S<0?6JfeMJ?|4, ftflSE^SS^t 
©IM^O-eOdm, 4*»-2 5~5 5 Mm#£F* 

[0092] irt-2r»n &mmmis£xf&mM<o 

[009 3] Qffim (%) .= 1 O 0 X (ggt&ft (m 1 
/m 2 ) /HmmW (//m) ) 40 
fit. J . TAP P I Sft^UTf*; 

SfcfrffcN o . 5 1-87 &RWWLfa<OWi»mm.&Sfc)j 

flHE&fi (ml/m 2 ) T'^SttSo &*5, ;itf>R!M*ffl 
[0094] #$6W<DE&fflitttfM' ^ BMXteJf ftijt |4 
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[0095] /^^Iwi^iiS^wiim, 

■y?m<V&WZMft\Z0. 1 ~1 0 nm(D%mX'hZ> 0 
[00 9 6] ^s/^S^tt<4,WE&ffliRi:»<o 

SWt , *f*b<fflV>b*x505lii|aS^2~2 0 ^mW# 
[00 9 7] *3fiWOf v>cc s/ ME»*j£»ci3V^T 

[0 0 9 8] CrT\ l!fcttl*£H\ il^-<07 

W&&E#-t-5gg«£*i!tEtM >-^JISrmv\ 
il^^>Iii^^E^-r-5^#{w*5V>T. lEtfflffilm^ 

■£\ fc5#3tro2fe-e^i--5feSr^i-S*&*s*^: 

trjov ^xti^-rtKDm&x'boxb&M 

[00 9 9] *^-f v^*fc*3it5M»*C*»»«t»K: 

[0100] 2>c»r*:^BJw^ •> hEft*Sl^ffl 

[0 10 1] ^M^fflV'b^STK^tt-Y^^tt, 

te&&m&mm(n*m&pmfcmmx'Z % nsmsam. 

[0 10 2] *tt-Y>^0»«Eli*S:±*t b-C*S 

w ^^m^tmvitm^mm^mmhx y 

^ v ^tt»«(g-^(0 BIS* 5 SrKlhi-5 iiff 
^^^l 2 0 < C«±T-^fi-C«Oil5^^*1S^^ 

"So 

[oio3] ^(Dx oteBtbxmi&.*mwmmt vxi-t 
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u^y =2— y^-yuzn— r/K hy^u^y 
= — /u^/r/^/u^—TVK ^y ir y v^e/ ^^uoi— 

yvK 1, 2, 3-y^^hy^/K 1, 2, 4-^ 

f^hV^— ;U % 1, 2, 4 h y 

1, 2, 6 ^ri^> h y /K 3— ;K 

^S^3 0 OJ^T) ^OT/i^-zMg/^f btt 10 

[0104] z.nh(o^<(DM»^mmm(o^x^. 

[0 10 5] yKtt^^^^^^-^^^^^P^Jt L 

[0106] *tt^>^ttttiE»ffltticiti-s»ixtgfe^ 

ne/cm, t< (i2 8-4 0 d y n e/c m^)g 

[0 10 7] 7ktt-f V^<Ott*ttii*2 5X^*5 

V^T2-8 c P> U< fi2. 5-5cpf*5, 
[0 10 8] TKtt^T V^(OpH{iil^4-l 0O|5iaT- 

<fc><5 0 30 

[0109] *&w<D^>?i?^y hmmj>mz*>\,^ 
x. >-?mmt Lti~3oxio- j n 1 <7>&m 
<om^, m&m±.xm 2 0 ~ 6 o u mcoiiiicoft/h k y 

<i*2~2oxio- s ni cm&m*m-i-zwmft9L>bWL 

ffib LX»km£frZ>m&X'$>Z> a 
[0 110] *fc, SflfBTR^tt-r^^^, '>4< Hv 

S2asrow^^-eiEfiii-5*^c:*5v>T, M7^f K 40 

[0111] *«flro'f^i?x5' ME®*8;K:*i^ 

ftW«?»l6l ¥^7^313 10, B*£f 

[0112] *«ffl©^y^iJiy HE«*j5fefc*si^ 
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[0 113] *»Wte4sv^-Ctt. fiP^oSSBWB + tea 
#-*-S#»*feK**Sffll»**©l/3Srj»*.5i, flfJBH 

i/3j£iTT-fc«.j: 9fi-rs)t»(ri4 x w^om^^ 
tJVNTn-f ^rmmmt uti±^st-3 5%jsit\ 

3 0%«T/4W*bl\ 

[01 14] *»,!S#«*ttEo^**03Tf»H:^ 

*»e> 1 otiyoKi. #sl< 1 5^a%w±^w^ 

[0 1 15] v^«fiOi«»j{S#»»aEit*»4. 

K&mmj&mmi%mmkX'mfevtLf%(oAi>i lomit- 

fc^^Sr-f^^ 1 0 Om 1 4 J ^-^*b-CV^?)^■^ 1 
[0 116] *±ftttti-f'>'^»Srtl55l55f£(t'>^<-r^ 

Dn-tZtK l Ky hafc9<o**»a[»J:«*U 

Ky hSkroUttPJ: «J#lf^fcii)K:iS«H:g2»ffl« 

[0 117] LfciSot, iEflkffiiRfc^Siia^V^ 

4>?XW~Yv h*Pn*bfc*&K. tOKy NEW 

U1T, #l:6 0^ml:f5©i4:»*L^ a 
[0 1 18] JEti:, 3S^fi»4^imWf#V>»if*l6W 
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[0 119] SX±i:9. AK«)ffiBt*»±W3fibfcJ:5»r 
4 0-8 0%, £?£L<te5 0-7 0 

[0120] 10 

[0121] sij£#y i 

7 n m©«ttSl:J: 5 ilbnt l #c»«^ 
5 0 g£r*fokl 0 0 0ml ffKWbDU iS 

fc. fcicn^y #*#t** (i) 

3 5 0 0 >^fcS^ 8 8 %<D 2 %# y tr^/UTyUn^- 
^7k*M (II) (JHB«ttffl-l SrO. lif% fttt 
^A-£r 8 1 2 5 0ml trjRftl b 20 

fc. ol >"Cfl!ffi»J £ LT 4 %(5 5 «J>zKSiK 2 0ml^i 

*du *a**^-fiP--fcT!»ikbTe^aw«t^ 

lrStbT«*it"C6«-e*5) o 

[0 12 2] 17 0 g/m 2 C0^C0Mffi^:^y 

^^>-e»«bfc«E3£«F#: (J¥£ 2 4 0/im, IB^ffi 

v?xm i s*sj&&ki*xo. 6g/m z joj:t>^e 

@tfS#Jl 3 /im©'>D ^Sr-ry h^f|^ bTO. 3g/m 30 

[0 12 3] ±E2Ky^uv»«3Ko^FSW««:9 
5. 2%, SrofciRS (7 5S««S) te9 0. 3 
%, ^^KlRHfliJ<9B5«: JIS-B-061 OKfEo 
■CH*bfc«F<0»fffiftj»^b»e>tb5*y h^fjfO. 

2. 5mm£ bT 5 0 Srjffl^ bfct # <^ffi« 

^JBJ^^l 0 O^T*A;*:5;te9^6 /x mJ^±<^,£^ 1 f@ 
Tfct) 1 0£¥*9ffiLS#l. 3 ^m, V^KlR®#JC0 

2 1 0 0S>T?fco3t 0 40 
xT^n-^v^ Y-l (K»£#ff^«Jt4* 
C. I . Is? h-f 310— 8 6 

^y-tr y :/ 
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[0 12 4] ±E<D<fc5fcbT»e>*Lfc4 0t(Di« 
Sr, ±iaO7Ky^u>KSJK60fE^ffiffi!l^^b, & 

(2 0W 0 o^T*2 0°C<£>I!.£3 0#M, 2 5t 
3 0S>M, 3 5tOSS:6 0m 1^45^ 
jati 2 0©KWB?fe9*:*WtT«:j!ftb, $6l:2 5t, 
te#S£5 0%<£>#B^£3 0©Kiiia$-erTWab-C 
f5»«^-lSrf^®}bfc 0 

[0 12 5] fc\z % K^tt-lfcisv^ 1 
Jfe&Sri* 1 3 nm<Di><Dl3 3:Z$2 0nm^tO«l 

[0126] ±^(om\z bTt#e>nfciE^«^^ 3 8 

[0127] 

Uti] 

Na0 3 S— CHCOOC s H 17 
CH^COOC a Hi 7 

[0128] ±mU&>m$&- 1 — 3<£>^lCo^T, $£ 
[0129] 7tjb\ 2 fttt^OTi«ttStt#ia»ffljR«) 

^wftSS:#«>* 1 0 OficD&^Fcofe^co^^i: b 

S.Brist owKWHS OtoEEst) SrttfflU 8! 
«WFW2S>BB^*5ltSte»*Srffi»Sat lt*»fc, 
[0131] ftiRSli, 0*ifeiittS^ii5f«)fe 

tffp (VGS-10 1DP) -C7 5««£ffi3tiR*a^b 
fc. 

[0 13 2] -f^v'xy MEfttt- l«t LT 

«T<D»j*tfVf 5:11 bt 

[0133] mmm- 1 ] 



19.7 %) 



[0 13 4] 



m-1 (i«»A#ttttftib* 

^y-t? y > 



21.2 %) 



2. 
1 5. 
4. 



1 . 

3. 

8. 



.1 g 
3m 1 
4m 1 



8 g 
1 m I 
1 m 1 
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[0 1 3 5 J 



[0 13 6] 



S/TWV* C-l (iS^^^SEJt^ : 2 0. 3%) 

C. I. 9 9 2. 8 g 

^-fery V 7. 2m 1 

MtK (>f ^V^&zk) tlOOml tC>tt±Jf So 

Ut2] 

ch 3 o 



C 2 H 5 



C 2 H S 



>-O-"-0 

s N=< )=N 



S0 3 Ma 



CH 3 C 4 H 9 {t) 



[0137] ±ia>fy^jB[S:«fflut, *=-ymm=F\z 

ME»^5/K (yX;^=2 5/im, &4>'? bhWiffi 
ttg=#*j2 7 /im, »j*S8f==#?> 1 0 x 1 O- 6 /z 1 fclft 

^«£r 7 2 O d p i (PttHMPH=*?J 35/im) T^lS^ffl 

ffl<^^*H:>f^^ 16M5*:9**I8. lml/m 2 ^fc 

[0 13 8] ±iEOiE»ffi«- 1 — 3 *5££>V^ 

[0 13 9] (1) Ji£^te 

±f5^>-^ h^y -cm xp^ , -^if^, 

3<C, ft»lS6 5%t*3 0^Bftfftt^e>8 0 g/ 
[0 14 0] 



[0141] (2) f?*«tf>&J«»ft 

(1) <D&mmmtmz&ftx-3&mm<D^*tp^ 

2 eraitt^^, 2 3T\ *@*fM^8 0%<DW& 

«-k 0 - 1 0 0 g <Dmmm*frttBLW®k&*wsi u 

[0142] n <omffiJjt£X*Wtte 3 O g J«±T**>ntf* 

[0 14 3] JbE<£>jj£*fc:o^-c, *l(^-r o 

[0 14 4] 

[*1] 



40 



50 
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19 20 



tmm& 




3*jR» 


(nl/m 2 ) 


<H> 


V/H 




» 








i (*&m 


60^ m 


40 


25.2 


63 


5.0 




© 


© 


90 g 


2 


140 /zm 


41 


24. 7 


60 


4.9 


52% 


® 


© 


>100g 


3 Cit»M> 


230 # m 


42 


25.4 


60 


5.1 ! 


145* 


® 




>100g 



V/H ;«*^f>^»fcAPlS»dmtaKS: (5.0ml) fcSfrsSlfc&Aitas (%) 



[0145] mi lE^fflffi- 3 

fc4irg\ 2 &«£«HF-ri* 2 O 0 nmSr«*.T3tJRtt^*: 
#<fiTtTV^^ EJWStt-l, 2telW*;h,t>SSl/> 20 
^tetltl^o #^27*g^S^iOOnra 

[0 14 6] — EftffljR- 1 — 3^*3V^T, 

4. 9-5. H^M^*tt*3!), £#*<6*H3:*r 

^^d-^^ Y-2 (S*^*«^it^ 
C. I. 

*fi7K (-r^^t^TK) T'lOOml fctt±tf 5, 



[0 14 7] EUr^fe, fE^fflffi- 1 *S<fctf 2&flH*fc 

[0148] mmm 2 

[0 14 9] 



[0 15 0] 



[0151] 



2 6 



CE«»E-2] 

• 3%) 



2. 
2 2. 
4. 



[0 15 2] 



^H>dr>{>>? M-2 (ift»^«SfflEit;* : 2 9 . 8%) 

i? 1 
^ y ± y >- 

(-Y ^XifejO "ClOOml Kttitf So 

40 

>TWV^ C-2 (K»jft*«*jKlt*: 2 9. 7%) 
C. I . hyOl— 1 9 9 

y v 

$fi7K (^3j-V2K*7K) "CI 0 0ml fctfc±«f So 

[*2] 



1 . 
2 2. 
7. 



2. 
2 4. 
5. 



1 g 
3m 1 
Oml 



8 g 
Om 1 
8m 1 



8 g 
6m I 
1 m 1 



50 
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V/H 


m. m «■ 


fltffliaJlS 




2m isi a 


1 (*3BHJJ) 


3. 6 


© 


<§> 


60 g 


2 (*£BJ)) 


3.5 




@ 


70 9 


3 CitfcH) 


3.6 


@ 


® 


80 g 



V/H ; »*4 (7.0ml) <C***-£ 



[0153] *2fc*i-*s*a>e>, ^^^^jfiEfiSrtiAp io 

CO 3. 5-3. 6«gftldffiTLTfc. E«UH«- 1 , 
[0154] JtiR0J- 1 

^zcn — fy^ y-3 mm^mvmmtm 

C. I. 6 



1-3 



J£#Jl tRCitftSJ: 5 KISS U fE^ffl® 
[0 15 5] [|E»»-3] 



3 6.4 %) 



[0 15 6] 



3 7. 8 %) 



[0 15 7] 



^•e^*^* m-3 imm&mmmmttm 
1 



*sT>4*9 C-3 (iSMtiMW: 3 7. 2%) 
C. I. b7s\s—l 9 9 



2, 
3 1 . 
4. 



1 . 
3 2. 
5. 



2. 
3 1 . 
5. 



1 g 
8m 1 
6ml 



8 g 
6m 1 
2m 1 



8 g 
3m 1 
9m 1 



[0 15 8] 





V/H 


» js it 




30*** 




1 atmm 


2.8 


X 


A 


20 Q 


2 utmw) 


2.7 


X 


A 


25 g 


3 CJtKM) 


2.8 


A 


A 


30 9 



V/H ; v*>±amS5;*j5i*raif«ft (9.0ml) ustr* 

£f*S*lt* (96) 



[0 15 9] JfclfcfifcMli, *^c-l'^^Ptt±iB#Wffi^.^ 
-l~3<OV^-f*vtS£J!IH4^1S0lJi x 2i*)*#<l6 
ffl^T-jg^LJIffl JhF.S3IH£4£ DjWa/j:^ u^ufcfcs - 

[0 16 0] 0WU3 



so 



sus^j 1 -vim vitfammm- 1 ~ 3 Kaswc. ^n^e 

A. 3ASrtfsRLfc. 
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